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Here’s a new engine ratio: 2! out of 25* 


leading engine manufacturers using chrome rings 


specify Perfect Circle 


The Standard of Comparison 


The application of solid chrome plating to piston rings, as per- 
fected by Perfect Circle, more than doubles the life of pistons, 
rings and cylinders. Performance data will be furnished on 
request. Write Perfect Circle Corporation, Hagerstown 3, Indiana. 





Theories proved or exploded here 


® Before you place a new design on the market, it is important 


that you know how it will work under operating conditions. 


Where the design involves the use of anti-friction bearings, 
New Departure’s new, ultra modern testing laboratory can 
determine in advance what performance you can expect “in 
the field”, 

Furthermore, as the study progresses, New Departure engineers 
may find it possible to improve the performance or the assur- 
ance of success by applying their ingenuity and their fund 
of knowledge and over forty years experience to the subject 


at hand. 


May we work with you on your anti-friction problems? 


NEW DEPARTURE ® Division of GENERAL MOTORS CORPORATION ® BRISTOL 
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Nothing Rolls Like a Balls» » 


NEW DEPARTURE 
BALL BEARINGS 


CONNECTICUT © BRANCHES IN ALL PRINCIPAL CITIES 





Vickers Pump with 
integral volume control 
and relief valves 
and oil reservoir, 


The result of 


25 YEARS \ 
EXPERIENCE 


building Hydraulic 


POWER STEERING 
Equipment 


M... than a quarter century ago, Vickers began 
building hydraulic power steering equipment. Demand 
for power steering on heavy vehicles naturally de- 
veloped first. So over the years many thousands of 
Vickers units were used on trucks, buses and industrial 
vehicles ... where the service is really severe. 

Hence Vickers knows by long experience how to 
build pumps for hydraulic steering. The Vickers pumps 
shown above are hydraulically balanced to eliminate 
pressure-induced bearing loads and are pressure 


compensated to maintain optimum running clearances. 


ICKERS pumps 
used for 
Power Steering 
‘52 Passenger Cars 
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‘\ 
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Vickers Pump with 
integral volume control 
and relief valves 


The result is high operating efficiency and excep- 
tionally long life. They can be depended upon to 
deliver ample hydraulic power over a very wide range 
of operating speeds, temperatures and pressures. 
These Vickers Balanced Vane Type Pumps are now 
used in large quantities by several major passenger 


car manufacturers for power steering. 
V ICKERS 
Division 


Incorporated 
f the pe y 5 ’ > 
1440 Oakman Blivd., Detroit 32, Mich. 


“25 YEARS OF HYDRAULIC POWER 
AN STEERING” is available free for the 


INTERESTING 
ARTICLE 


asking. Write Vickers Incorporated, 
attention Department 1400. 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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for precision performance! 


oo With #f 
*O” RING SEAL 


@ investigate PRP “O” 
Ring Seals now. Write, 
on your letterhead, for 


your free copy of our 
“O” Ring Handbook. 


A synthetic oil-resistant ‘‘O"' Ring effects a positive 
pressure seal between the two mating surfaces of this 
HANDLE-BAR UNION made by CLAYTON MARK & CO., 
EVANSTON, ILL. 

Hand tightening of the nut holds pressure. In actual serv- 
ice, the nut is tightened sufficiently to safeguard against 
the effects of vibration. The ‘‘O"' Ring will not drop out 
when the union is disconnected . . . and it is replaceable 


at very low cost. 
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Precision-made PRP ‘‘O"’ Rings are recommended for 
cementing, mud, crude oil, lube oil, natural gas, and water 
services they work efficiently on acidizing fuel oils, 
kerosene and gasoline 

Space saving, leakproof PRP ‘‘O"' Ring Seals are solving 
countless design and production problems for indust.y to 
day. Write now to learn what PRP Engineers can do to 


help make yours a better product at lower cost. 


The Name “‘Precision" in “‘O"' Rings Is Like ‘‘Sterling’’ On Silver 


San aan 


CORPORATION & 


3110 Oakridge Drive - Dayton 7, Ohio 
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Ride-Control Problems? 


f 


Loads Shown Are Approximate 


at 200 4°SPM 


Cam Type Shock Absorbers Using iO" Arm 


Ix" Opposed 


Wy Parallel 
7 Cylinder 


Cylinder 


«—— Passenger Lars 
Light Trucks and Busses 


« 


T Direct 


Direct 
We Opposed = BAD iclay 


Cylinder Cylinder Acting 


. 
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Heavy Trucks and Busses 


...and DELCO can supply all your shock absorber needs 


165 million shock absorbers over a 24-year period! 
That is a production record of which Delco is justly 
proud, For the result of Delco’s production is that 
more of America’s vehicles are equipped with Delco 
hydraulic shock absorbers than any other make. 
Passenger cars, light trucks, heavy trucks and buses 


.. » Deleo—and only Deleo—makes hydraulic shock 
absorbers for them all, offers a full range of sizes 


and capacities for old, as well as new, models. 
What's more, the production facilities of Delco are 
unique in the industry, with a capacity more than 
adequate to meet your schedules with deliveries on 
time, every time. 

Call on Delco for prompt and efficient attention to 
your ride-control problems. Delco Products, Divi- 
sion of General Motors Corporation, Dayton, Ohio. 


DELCO Hydraulic Shock Absorbers 
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Leots HYDRAULIC POWER STEERING... SINCE 1942 
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You - - « EASIER, SAFER STEERING FOR 
COMMERCIAL VEHICLES AND PASSENGER CARS 


Ross Hydrapower .. . alert, responsive, powerful . . . gives 
effortless, fatigueless steering in a compact, completely housed, 
Model HP-70 integral assembly. 


Ross Hydrapower instantly prevents loss of control in 
soft ground, sand, snow, from tire blow-outs or road ob- 


structions. 
a Ross Hydrapower steered wheels promptly return to 
HW Y D re A POW K rR straight-ahead driving position after turns. 
4 4 With Ross Hydrapower there is no lag in the hydraulic 
response either for power assistance or resisting shocks— 
consequently no tendency to over control. 


Ross Hydrapower brings new steering ease, safety and satis- 
faction to commercial vehicles and passenger cars, alike. We 
invite discussion of any steering problem. 


Cam & Lever STEERING 


ROSS GEAR AND TOOL COMPANY LAFAYETTE, INDIANA 
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Ringing 
the 
Nation 
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SALES MANUFACTURING CENTRAL 
ENGINEERS PLANT WAREHOUSE 


Arrowhead "©" Rings 


GET IMMEDIATE ATTENTION to your “O” ring requirements from an experienced, qualified 
Arrowhead Sales Engineer located near you. The Arrowhead Service Organization of 
over two-hundred skilled men stretches from coast to coast with forty offices strategically 
located in the principal industrial cities of the U.S. These men are available in a 
hurry to assist you with any “O” ring problem. Your nearest Arrowhead 
representative can provide you with engineering design information, 


prices and application data. 
Prompt deliveries are assured from stocks in the centrally 
located Ohio warehouse, from Arrowhead's West coast manufacturing 


plant or from the stock of distributors throughout the country. $y Ne 
Take advantage of Arrowhead’s reliable, nation-wide service! 
Write today for the name of your nearby Arrowhead Sales Engineer. 


*O” RINGS 
GET THESE VALUABLE ENGINEERING AIDS 


& yu 

AIRTRON DUCTS ARROWHEAD “O” RING MANUAL 
contains illustrated design information 
6\ \ and data on the selection, installation 
and proper use of “O" rings. DATA 
paneiat teaaneas DOWNEY, CALIFORNIA (Los Angeles County) SHEETS designed to assist you in the 
f ‘; fact f . p at selection of proper ring and most suit- 

RUBBER PRODUCTS IRST commercial manufacturers of precision “O" rings, PIONEER fob able compound. Write Dept. AR 


ricotors of silicone rubber, ORIGINATORS of rubber fiberglass ducting 
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ERVICIN 
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Holley Visi-Flo 
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Meet a power generator with “legs” 


Now, the same self-propelled generator that starts 
jets and bombers offers its mobility and versatility Unique in its field, this 


for numerous industrial purposes—air compression, all-purpose power package 


emergency power, pumping and other applications. : if th 
. . rop ifsel ver 
Generating 30 volts, developing 120 h.p., dependable Pp pels si 0 ° 


in temperatures from —65°F. to + 135°F this many- roughest terrain—another 
purpose unit moves under its own power! eee and may 


outstanding development 
be used for a towing vehicle as well. of Lycoming research 
and precision production. 


If you have an application for an air-cooled power 
package of this type—or if your need is precision 
machining, product development, or high-volume 
production —call on Lycoming. Long famous for aircraft 
engines, Lycoming also meets the most exacting and 
diverse requirements in many fields, both military 


and industrial. 


Whatever your problem—look to Lycoming! 


AIR-COOLED ENGINES FOR AIRCRAFT AND INDUSTRIAL USES ¢ PRECISION-AND-VOLUME-MACHINE PARTS © GRAY-IRON CASTINGS «+ STEEL PLATE FABRICATION 


Loox 10 lveOm | NG ae as nor 


AK) 
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FOR A MOWER, OR A’DOZER 


Let Thompson Engineer 
the Valves 


The small engine on your power mower and the 
300-horse job in an earth-mover use Thompson 
Valves to assure longer valve life under all 


operating conditions. 


In addition to this small and this large valve, 
Thompson manufactures valves of many sizes 
and designs, from many alloys. Valves that must 
give long life under unusual load and operating 
conditions. Valves that reflect the design expe- 
rience and the metallurgical researc h gained by 
Thompson’s 50 years in the automotive engine- 
parts business. 

You, too, can use this half-century of Thompson 


leadership. We'll be glad to work out ways to 


give your engines maximum valve efficiency with 


uw 


longer valve life and minimum valve care. 


ne | 


(/ 


VALVE DIVISION 


Thompson Products, Inc. 


EUCLID, OHIO 
YOU CAN COUNT ON THOMPSON FOR ENGINEERING LEADERSHIP 
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COSTS LESS—DOES MORE 


The wide-spread acceptance of the Bendix Ignition 
I . ’ pts t 5 The Bendix Ignition Analyzer is available for airborne 
Analyzer by airline operators, airplane builders and or portable-airborne installations with high or low tension 
magneto or battery ignition. Predicts spark plug failure 
: before it occurs ... checks spark plugs on a large, easy- 
ye nc ‘ » 
standing efficiency. It will pay to find out more about this te-vead screen. « . enets lees then, comparehle anelyser. 


industry in general is the finest possible tribute to its out- 


outstanding Bendix product. Literature available on request. 


Gendiv SCINTILLA MAGNETO DIVISION OF 
SIDNEY, NEW YORK AVIATION CORPORATION 
Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y. 


FACTORY BRANCH OFFICES: 117 E. Providencia Avenue, Burbank, California . Stephenson Building, 6560 Cass Avenue, Detroit 2, Michigan 
Brouwer Building, 176 W. Wisconsin Avenue, Milwaukee, Wisconsin ° 582 Market Street, San Francisco 4, California 
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BUSINESS IN MOTION 
Te ele Cre apuced con gamit Lieitillininn ei 


Substitution of materials is of considerable concern 
to many manufacturers these days. Never before 
have we seen so much interest in the subject. How- 
ever, it is by no means new to Revere, which has 
always held to the principle of recommending the 
metal that will best serve the customer. Thus, we 
have often suggested switching from one metal or 
alloy to another, with the object of lowering costs, in- 
creasing production, improving service, or all three. 
When based on a detailed study of all the factors 
involved, substitution at times can be extremely 
valuable. In fact, the ever- 
increasing quality and serv- 
ice to be found in American 
products is due in part to the 
continued search for better 
materials, and their adoption 
when found. Better materials, 
better design, finer workman- 
ship—these are part of Amer- 
ican progress. 
But there are instances, of 
course, when no practical sub- 
stitute can be found, when 
only one material offers just 
the right combination of good qualities required for 
a given application. Take the automobile radiator. 
This has always been made of copper, because cop- 
per is the one and thus far only metal that perfectly 
meets all the requirements of manufacture and 
service. To make a radiator, very thin copper sheet 
and strip must be crimped, bent and otherwise 
formed. Copper’s easy workability makes it ideal 
from the manufacturing standpoint. After assembly, 
the radiator is cleaned, and made water-tight by 
dipping in a bath of hot solder. Copper is exception- 
ally easy to solder. When in service on a car, truck 
or bus, the radiator must not rust, and must resist 
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corrosion by water and anti-freeze. Copper is notable 
for its resistance to corrosion in such use. The radi- 
ator must also cool the water by radiating its heat 
into the air stream; copper has the highest heat 
conductivity of all commercial metals. A copper 
radiator thus is the most efficient and durable. It 
should outlast the car unless accidentally damaged, 
and when the injury is not so great as to make 
replacement necessary, the nearest shop can make 
repairs easily. 

Recently it has been suggested that automotive 
radiators should be made of 
aluminum. However, both 
copper and aluminum are 
temporarily in short supply, 
and therefore to substitute 
one for the other does not 
appear to be practical. Be- 
yond that, we do not believe 
—based upon experience to 
date—that aluminum’s quali- 
ties, fine though they are, 
necessarily make it suitable 
for automotive radiators. In 
addition, the difficulties of 

retooling in the factory and repairs in the field 
must be considered. Revere fabricates both cop- 
per and aluminum, and we have reason to believe 
that our impartial advice to stay with copper for 
automotive radiators is concurred in by radiator 
manufacturers. 

When you are tempted to substitute one material 
for another in your product, no matter what it may 
be, make certain you obtain all the facts as to costs, 
production, service. Your suppliers will be glad to 
collaborate with you in studying the effects of a 
proposed change. We suggest you take full advan- 
tage of their knowledge and experience, 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 180] 
Executive Offices: 230 Park Avenue, New York 17,N.Y. 
SEE ‘MEET THE PRESS” ON NBC TELEVISION EVERY SUNDAY 





Protection for the Stingers’ Electrical System 


KLIXON CIRCUIT BREAKERS 


Designers of electrical circuits in all types 
of planes can get sure electrical protection 
by using Klixon Aircraft Circuit Breakers 
These compact, lightweight breakers al 
ways stand ready to trip-out the circuit 
instantly, should action or internal troubles 
jeopardize the electrical system 

When the overload condition is reme 
died, the pilot re-establishes the circuit by 
pushing a button or snapping a switch 
Momentary overcurrents do not cause 
nuisance tripouts. Klixon Circuit Breakers 


are available in many types... switch, push- 
pull, indicating, remote control and others. 

Write for bulletin describing Klixon 
Aircraft Circuit Breakers. 


LIXON 


a we aret ow 


SPENCER THERMOSTAT 
Division of Metals & Controls Corp. 
1505 FOREST ST., ATTLEBORO, MASS. 
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For the Sake of Argument 


fe | ee | 


‘That's Good” vs ‘“That’s Bad”’ 


“Is there anything wrong with it?” 


This almost has to be an engineer’s number one ques- 
tion to any proposal or conclusion. And the rest of us 
will face daily questions in much the same way if we are 
prudent and analytical 


But this “what’'s-wrong?” approach can become too 
Strong a habit. Its negative necessities can come to 
dominate all our thinking. When they do, we are left 
with only old ideas and facts on which to move forward 
Soon outworn ideas lead to ingrown lives 


The best flaw-picker in the world can but lay the 
ground work for constructive action. Until he visual- 
izes some possible good, the best of his flaw-picking just 
prevents recurrence of bad 


Seeing clearly what is wrong, often is the necessary 
antecedent to seeing clearly what is right. But pride 
in ability to spot the wrong can easily breed smugness 
We can too easily be self-satisfied with flaw-picking as 
an accomplishment in itself. Yet flaw-picking alone 
never helped anybody enough to bring much gratifica- 
tion to the picker—or the picked. The beginnings of 
satisfaction start when some good outcome is conceived. 


“T told you so” is sired by self-righteousness more 
often than by right selflessness. Pollyanna was full of 
practical good sense as well as abundant “corn.” 


For progress, time spent looking for something good 
must exceed time spent flaw-picking. We are on the 
right track if, each day, we find ourselves saying “That’s 
good” at least twice as often as we're saying “That’s 
bad.” 
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Call in the company with the KNOW H OW 


when you have metal surface treatment problems 


or 
Since 1915 in the field } 
J 


ae 


You don’t have to be knocked down by 
a car to learn not to take chances in 
traffic. And you shouldn’t have to learn 
the hard way about surface treatments 
for metals, either! 

Call on Parker! 

Here you get the benefits of experience 
that has grown and matured in more 
than a third of a century, knowledge 
gained by working with thousands of 
manufacturers and their products, know- 


how developed by constant research, 
shirtsleeve experiment and observation. 

For corrosion resistant paint base— 
for effective aid in cold forming of 
metals—for rust resistance—for wear 
resistance on friction surfaces—call on 
Parker. Get quality with proven 
dependability and economy. 

Defense Production Problems? Parker Prod- 


ucts meet government specifications, 
Write for full information. 


*Bonderite, Bonderlube, Parco, Parco Lubrite—Reg. U.S. Pat. Off. 


PARKER rust proof COMPANY 


2181 


BE. MILWAUKEE, DETROIT 11, MICHIGAN 


BONDERITE—corrosion resistant paint base » BONDERITE and BONDERLUBE—aids in cold forming of metals + PARCO COMPOUND—rust resistant » PARCO LUBRITE—wear resistant for friction surfaces 


14 


SAE JOURNAL, MAY, 1952 





oA 


Norman G. Shidle 
Editor 


Joseph Gilbert 
Managing Editor 


SAE JOURNAL PUBLICATION OFFICE 
Business Press, Inc. 
10 McGovern Ave. 
Lancaster, Pa 


EDITORIAL OFFICE 


29 West 39th St. 
New York 18, N. Y. 
Tel.; LOngacre 5-7174 


ADVERTISING OFFICES 


E. L. Carroll 

Eastern Advertising Manager 
29 West 39th St. 

New York 18, N. Y. 


Tel.:; LOngacre 5-7170 


A. J. Underwood 

Western Advertising Manager 
3-210 General Motors Bldg. 
Detroit 2, Mich. 

Tel.: TRinity 2-0606 


SAE DETROIT OFFICE 


808 New Center Bidg. 
Tel.: TRinity 5-7495 
R. C. Sackett, Staff Representative 


SAE WESTERN BRANCH OFFICE 
Petroleum Bldg. 
714 W. Olympic Blvd. 
Los Angeles 15, Calif. 
Tel.: Prospect 6559 
E. W. Rentz, Jr., West Coast Manager 


The Society is not responsible for state- 
ments or opinions advanced in papers 
or discussions ot its meetings or in 
articles in the Journal. 


All technical articles appearing in SAE 
Journal are indexed by Engineering 
index, Inc. . 


Copyrighted 1952, Society of Automo- 
tive Engineers, Inc. 


TABLE OF CONTENTS 


Trends in Helicopters—IGOR SIKORSKY 

Cetane Booster—M. |. ANDERSON and G. C. WILSON 
A Primer on Shot Peening 

Styling of Chrysler K-310—V. M. EXNER 


6 Musts for Subzero Winterization—P. W. ESPENSCHADE, R. C 
NAVARIN, and W. W. Van NESS 


Progressive Overhaul of Planes Pays Off—F. A. PAGE and S. L. BERGEN 
Highways Can Be Made Safer—ROY E. JORGENSEN 


How Gasoline Helps to Form Engine Deposits—R. S. SPINDT and 
COURT L. WOLFE 


Good Plant Layout—H. M. ALKIRE 

Characteristics of Aircraft Auxiliary Turbines—-HOMER |. WOOD 
Automatic Shifting for Trucks—O. K. KELLEY 

Accelerated Wear Tests for Diesel Engines—ROBERT E. KENNEMER 
Betore an SAE Dinner Bell Rings 

CRC Is Ten Years Old 

How Good Are Substitute Radiator Materials? 


Aviation Spark Plug Fouling: Part |—Its Control by Tricresy! Phosphate— 
V. E. YUST and E. A. DROEGEMUELLER 


Tire Transgressions—]. A. BECKETT 
How to Substitute a Boron Steel—HARRY B. KNOWLTON 


About SAE Members 

1952 SAE Summer Meeting Program 
SAE Coming Events 

Technical Committee Progress 
SAE Section News 

SAE at New York University 

25 Years Ago in SAE Journal 

You'll Be Interested to Know 

New Members Qualified 


Applications Received 


Society of Automotive Engineers, Inc. 


D. P. Barnard 


President 


John A. C. Warner B. B. Bachman 


Secretary and Gen. Manager Treasurer 





We Siw 


OF SMOOTH, SURE 
STOPS! 


THE INDUSTRY'S 
FINEST POWER BRAKING SYSTEMS 


More than two and a half million installations have made 
Hydrovac the undisputed leader in the field of power braking. 
And now Bendix Products offers Air-Pak, an air-hydraulic unit 
similar in design and principle to the Hydrovac. Air-Pak 
changes air pressure into hydraulic pressure by means of two 
direct connected pistons, thus combining all the well proven 
advantages of hydraulic brake action with an air brake system. 


Products of twenty-five years of practical braking experience, 
these outstanding power braking systems offer faster, more 
positive and better controlled braking. And in both the vacuum 
and the air actuated units, brakes can be applied instantly by 
foot power alone—a safety factor of tremendous importance. 


Remember, regardless of size of vehicle or whether your 
preference is for vacuum or air brakes, for the industry's finest 
power braking systems be sure to specify Bendix* Hydrovac* or 
Bendix Air-Pak. Ses. 0.5. par, env 


BENDIX: bivision: SOUTH BEND 


Expert Sales: Bendix Internationa! Division, 72 Fifth 
Ave., New York 11,N.Y. « Cenedian Sales: Bendix- 
Eclipse of Coneda, Lid., Windsor, Onterio, Cenede 


Hydrovac 
vacuum-hydraulic 
power brake unit 


WY l/h 


BRAKING HEADQUARTERS for Products 


perererenms L/V/S/0/ 
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Igor Sikorsky, 


RIEFLY, some of the high points of the possible 
future development of helicopters from the 
standpoint of one particular designer are these: 


The basic helicopter, by which we mean an aircraft 
in which all lift and all forward thrust are derived 
from one or more lifting rotors, will probably re- 
main the most important type of helicopter to be 
used. This aircraft will probably be operated at not 
more than 150 or 175 mph. 


The compound helicopter, or gyrodyne, is similar to 
the basic helicopter except for the addition of small 
wings and some propulsive devices, usually propel- 
lers, sometimes jets. This craft will be somewhat 
more complicated and probably less efficient than 
the first, but it will have an operating speed of 50 
to 100 mph greater than in the basic helicopter. 


The convertiplane represents an aircraft that takes 
off as a helicopter with no forward speed and, once 
in the air, becomes transformed into an airplane 
and travels at almost any speed. Aircraft of such 
nature are undoubtedly feasible but their use will 
probably be limited to some special cases because, 
as a rule, they will be considerably inferior in effi- 
ciency than either the straight helicopter or the 
ordinary airplane in their own fields. 
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The best configuration remains a subject of con- 
troversy among the different designers. I, person- 
ally, prefer the single-rotor helicopter for all sizes 
and particularly for the giant machines because I 
believe that the advantages resulting from the ab- 
sence of aerodynamic interference more than over- 
come the few drawbacks usually mentioned in con- 
nection with a single-rotor helicopter. I believe 
that the case is generally similar to the airplane 
In the past, biplanes and triplanes were in extensive 
use, but finally they were replaced by monoplanes 
(in spite of the greater structural weight of the 
latter) because of the higher efficiency of a single 
wing which operates outside of any aerodynamic 
interference. 

As to other trends in design, I believe we should 
expect gradual decrease in power loadings and sub- 
stantial increase in disc loadings of future ma- 
chines. Such trends will follow the similar develop- 
ment in the airplane. Planes of 20 or 40 years ago 
had much lighter wing loading but carried a con- 
siderably greater number of pounds per horsepower. 
Helicopters mostly operate at loadings from 10 to 
12 lb per hp. I believe that in the future most air- 
craft will have from 6 to 9 lb per hp, and, in gen- 
eral, the larger the machine the smaller will be the 
power loading and the greater the disc loading. 

As to the means for applying the energy to the 
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rotors, several methods will probably remain in use. 
For small or medium-sized aircraft, I predict the 
use of the transmission and counter-torque props 
for the single-rotor machines will remain a very 
popular, if not the most important, way of solving 
these problems. In much larger machines of, say 
100,000 lb gross or considerably more, it will be pref- 
erable to avoid the use of transmissions and apply 
the power directly to the tips of the blades. This 
can be done by the use of small props driven by a 
transmission from inside or driven by engines 
Situated in the blades, or it may be obtained by 
the use of jets. The iast solution appears to be very 
promising, and various methods have already been 
proposed. Machines of above mentioned types have 
already been constructed and have been in the air. 
Interesting and spectacular performances can be 
expected from giant {flying cranes,” in which the 
power will be applied by mounting jets directly on 
the tips of the rotor blades. Preliminary study in- 
dicates that craft of this type could well be designed 
to lift as much as 100 tons and, if necessary, more, 
and to have a very favorable ratio between the 
weight empty and useful load. 

In all mechanically driven helicopters we may 
expect the extensive use of gas turbine engines, 
which will have even greater advantages for the 
helicopter than for the airplane. This is because 
the helicopter, in general, is more sensitive to struc- 
tural weight and smoothness of the engine. Also 
the somewhat higher consumption of the turbine 
is less of a drawback with helicopters, which will, 
as a rule, operate over moderate or short distances 

We can expect a great variety of sizes roughly 
corresponding to the case of the airplane in which 
there are machines carrying one or two persons, as 


Cetane Booster... 


... does for diesel fuel what tetraethyl lead does for gasoline. 


well as aircraft of virtually every other size up to 
the giant planes carrying several hundred pas- 
sengers. The same will be true with the helicopter. 
Rotary-wing aircraft carrying 25 to 50 passengers 
can be built immediately upon request. Much 
larger machines will also be feasible in the near 
future. 

I do not have much hope for the devices which 
a man can carry on his shoulders and fly through 
the air, landing on his feet. They are indeed en- 
tirely feasible, but I doubt if they will be practical 
for any purposes outside of some exceptional sport 
or demonstration. In general, it will always be 
preferable for a man to sit in the machine and to 
land on some sort of a landing gear which will take 
the shock of the whole machine and soften it for 
the occupant. Consequently, I expect instead the 
small, single-seater helicopter to parallel the motor- 
cycle. 

Two and four seaters for private flying are already 
being produced by a number of manufacturers, but 
how soon they will come into extensive use is diffi- 
cult to estimate because it will depend on a number 
of factors of a general nature. I versonally believe 
that the medium-size, passenger-carrying helicop- 
ter airliners, traveling between hearts of cities sepa- 
rated by moderate distances and connecting the 
business and residential districts with the airports, 
will make their appearance and will be in common 
use together with the helicopter mail carrier before 
the private use of the smaller craft will achieve any 
substantial expansion. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 


Amy nitrate addition 


in fuel makes engine operate smoother so fuel behaves as if it had higher cetane 


number. 


M. ]. Anderson and G. C. Wilson 


have a lower pour point and 


RACKED stocks 
higher heating value per gallon than straight 


distillates taken from identical crude oil 
sources. These qualities make the cracked material 
superior for diesel fuel. However, some cracked 
stocks lack ignition quality and need an ignition 
accelerator, which, if added, can increase the supply 
of diesel fuels and better their uniformity. 

Tests, under high load operation, show there to be 
a limit to the rate-of-pressure rise during the initial 
burning of a fuel if the operation of a particular 
engine is to be satisfactory, and that this rate can 
be controlled by using fuel which has a sufficiently 
high cetane number for the particular operating 


run 


conditions. The higher rates cause rough engine 
operation and can damage engine parts. 
Pressure-time traces indicated that the engine 
differentiated between fuels to a greater extent at 
low-load than at high-load. Also, the minimum 
cetane-number requirement for satisfactory opera- 
tion at low-load is higher than that for high-load. 
Under both high- and low-load operating conditions 
the ignition quality gained by blending amy] nitrate 
with the test fuels compared favorably with natural 
ignition quality. Pressure-time traces obtained 
under low-load operating conditions for a 33 cetane- 
number fuel and for the same fuel with 1.0% by 
weight of amyl nitrate added, showed the burning 
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characteristics of the latter to be like those to be 
expected from the 45 cetane-number rating of the 
fuel. The additive fuel can be used satisfactorily 
for a much lower operating temperature than is per- 
mitted by the clear-fuel ignition quality. 

Tests further indicated that a fuel behaves in ac- 
cordance with its ASTM cetane-number rating re- 
gardless of whether the ignition quality is inherent 
or imparted by amyl nitrate. Fuel type appears to 
be a factor only in that it affects the amount of amyl 
nitrate required for a certain cetane-number gain. 

In tests at lower temperature levels, the effective- 
ness of amyl nitrate was observed again to be in 
agreement with the ASTM cetane-number ratings 
for the additive fuels, and this effectiveness was re- 
tained during operation with very low inlet-air 
temperatures. Temperatures at which misfiring 
occurred varied with the fuel cetane-number rat- 
ings, whether the latter was the result of an in- 
herent property of ignition quality imparted by the 
additive. (Paper “Effectiveness of Amy] Nitrate in 
a Full-Scale Diesel Engine” was presented at SAE 
National Diesel Engine Meeting, Chicago, Oct. 29, 
1951. It will be printed in full in SAE Quarterly 
Transactions. It is also available in full in multi- 
lithographed form from SAE Special Publications 
Department. Price: 25¢ to members, 50¢ to non- 
members.) 


Summary of Discussion 


By H. D. Young 


UR cold room studies revealed that a fairly vola- 

tile diesel fuel, such as kerosene, which has been 
raised to a higher cetane-number level than that of 
the base fuel by means of amyl nitrate tends to 
bring about engine starting at somewhat lower 
temperatures, using a diesel starting aid, than does 
the same fuel without the additive. 

We believe these trends may prove to be of con- 
siderable importance in subzero starting of diesel 
engines, using starting aids. Their substantiation 
surely requires the development of more data by 
other investigators. 


By P. L. Pinotti 


Calif 


E have not observed any deleterious effects at- 

tributable to ignition quality even with fuels of 
less than 40 cetane-number under high output con- 
ditions. At low and intermediate loads, however, we 
have encountered damage to the drive train of 
vehicles equipped with a certain engine operating 
at high speeds on commercial fuels too low in cetane 
for this particular engine. Damage resulted from 
excessive torque fluctuations due to failure of the 
fuel to ignite. 

The behavior of fuel in diesel engines will vary, 
depending on the combustion chamber design, com- 
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pression ratio, and injection characteristics: We 
have observed no beneficial effects of fuels higher 
than 50 cetane-number in present engines, and have 
had satisfactory operation, except in a few critical 
engines, with fuels ranging down to about 40 cetane 
number, for many types of service. 


By C. M. Larson 


ARGE scale, large volume tests have shown im- 

provement in maintenance and lower deposit 
levels with amy! nitrate improved diesel fuels, espe- 
cially at low-load intervals and low temperature 
operation. Amyl nitrate levels of 1 10 to 1/4% 
are practical and economical. This additive allows 
the use of a wider selection of middle distillates to 
be made into high quality diesel fuels. 

Future design, with much higher supercharged 
pressures and lower compression pressures to re- 
duce weight per horsepower, requires high cetane 
fuels, those higher than clear fuels. Amyl nitrate 
additive diesel fuels meet this réquirement 


By W. E. Robbins 


SERVICE test of an additive diesel fuel blend is 
A being conducted in a squadron of submarines. 
The fuel is a blend of 0.2% by volume amy] nitrate in 
a 47 cetane-number diesel fuel of South American 
origin. The blend has a cetane-number of 55, 
equivalent to the ignition quality of the fuel used 
by these submarines prior to the test. The sub- 
marines involved are to continue normal operations 
during the test of about six months duration. In- 
spections of the engines are being made at each 
overhaul. 


By P. H. Schweitzer 


HEN liquid fuel is injected into the hot air two 

things happen. The fuel undergoes a slow pre- 
flame reaction which is often exothermic pro- 
ducing heat and some small pressure rise; the liquid 
fuel evaporating absorbs heat from the air, pro- 
ducing a small pressure drop. Sometimes one, some- 
times the other effect predominates. Frequently 
the net effect is that when the combustion curve de- 
parts from the compression curve it goes down in- 
stead of up. It does not make sense to call that 
point the point of ignition. Even if the combustion 
curve goes up, the point of departure has little 
theoretical and less practical significance. The 
point of ignition which counts is where rapid pres- 
sure rise begins. In our work we have been defining 
ignition point as the point where the combustion 
pressure rise begins to be steeper than the maximum 
rate of compression pressure rise. This is an arbi- 
trary definition but better than none. 





WENTY-FOUR of the country's leading au- 

thorities on shot peening have pooled their 
knowledge to develop the new SAE Shot Peening 
Manual. 


This compendium spells out the ABC’s.. . 
and even the XYZ's of shot peening for designer, 
process engineer, and production man alike. 


It's available from SAE Special Publications 
Department for $1.50 to members, $3.00 to non- 
members. 


ONSERVING materials is a key task of designers 
today in the light of the pinch on materials. 
This materials-saving job often can be attacked by 
making the material stronger so that less of it need 
be used in a part. ° One way of so strengthening a 
part is by shot peening. That’s why the SAE Shot 
Peening Manual just published by the Society is so 
timely. 

A product of more than two years work by the 
Shot Peening Division of the SAE Iron & Steel Tech- 
nical Committee, the Manual is the first work of 
its kind. It’s a complete treatise on the subject... 
from what shot peening is and does, to machines 
and materials used, and current practice in peening 
various type parts. 

Shot peening is really a cold working operation, 
says the Manual. Peening action of the shot pro- 
vides a preloading device. It sets up compressive 
stresses in the part being processed which are op- 
posite in direction to the stress applied in service. 

Prehistoric man found he could strengthen his 
metal tools and weapons by hammering them out. 


A Primer 


And the blacksmith hammered the tension side of 
buggy springs because he knew it made them better. 
But nobobdy could explain why these benefits ac- 
crued until about 1927. 

Since that time the merits of shot peening in in- 
creasing resistance to fatigue failure have been 
pretty well explored. Now we know shot peening 
can be used in two ways to enhance the fatigue 
properties of a part: (1) to increase stress for a 
given life, or (2) to increase life at a given repetitive 
stress. 

These increases vary from 50 to 100%, depending 
on the material used. For example, minimum in- 
crease of life in coil springs in sections less than 
3, in. ranged from 54% for SAE 1074 carbon spring 
steel, to 100% for SAE 81 phosphor bronze. 

Even an increase of 10% in the fatigue resistance 
can make the difference between an axle shaft that 
is prone to failures and one that works very well. 
So actually the increase over the previous life may 
be several thousand percent. 

Reports from users of shot peening point up some 
very attractive gains. Here are a few mentioned in 
the new Manual: 

@ The railway spring industry got increases in life 
attributed to peening of from 438 to 1150%. 

@ Unpeened gears that failed in 50 hr were in per- 
fect shape after 250 hr under the same operating 
conditions when peened. That’s a 500% increase. 


Work Handling Devices 


Rotary Table 
(Straight Line Travel) 


Single Rotary Table 


Rotary Table 
(Circular Travel) 
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on Shot Peening 


Peening increased life of drive pinions from 40 to 
414%, according to tests. 

@ Steering knuckles show up to 121% increase in 
cycles to failure after peening. Crankshafts gave 
100 to 1000% increase in life at the same loads. 

@ In many cases transmission and rear axle gears 
have been shot peened so that loads on them can be 
increased. Then these gears have been used on 
heavier vehicles and equipment. These increases 
range from 17 to 50% and save lots of material and 
space. 


Theory Wide Open 


There’s complete unanimity that shot peening 
does deliver advantages such as these. But when 
you try to explain the theories behind the effect of 
peening, you run into conflicting opinions. That’s 
because what happens to the metal as the shot hits 
it is a pretty complex process that still needs more 
research to understand it. The authorities on the 
subject agree fairly well on certain phases of the 
theory, and this part of it the Manual discusses ex- 
tensively. 

For example, it points out that each shot pellet 
hits the work piece like a tiny peen hammer. The 
pellet’s intensity depends on its kinetic energy and 
the angle at which it strikes the work. As it hits, 
the shot stretches the work surface radially. After 
peening, you'll see that the work is covered with 


for Shot Peening 


Angular Roll 
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Belt Conveyor 


many shallow dents. This shows that the shot has 
caused plastic flow of the surface metal. 

Offhand you might say that this denting might 
actually decrease the part’s strength by acting as 
stress raisers. But actually the dents are very shal- 
low and have a smooth spherical surface with a 
radius much larger than the depth. So these peen- 
ing dents create only slight stress concentrations, 
says the Manual. And several authorities have 
proved that closely-spaced stress raisers are much 
less dangerous than a single stress raiser. 

If you peen a metal sheet about 1/16 in. thick, it 
will curve. That shows that the process introduces 
internal forces in the work piece. Carefully re- 
moving the peened surface will return the strip to 
its original flat condition. That shows that the in- 
ternal forces causing the curvature are confined to 
the thin surface layer. 

Because the strip bends with the peened surface 
as the convex one, it’s reasoned that the peened 
layer must be compressive. What happens is that 
the shot action stretches the surface layer beyond 
its yield point, while the metal below is in its normal 
condition. That makes the stretched layer want to 
occupy a greater length. But it meets opposition 
from the metal below. That accounts for the curva- 
ture in thin strips. 

The Manual says there’s lots of evidence that 
points to compressive stress as perhaps the biggest 


Parallel Roll 





reason for increased fatigue strength of shot peened 
material. The slight increase in hardness caused 
by the cold working is not enough to account for 
this gain. 

Test data support the thinking that it’s largely 
residual compressive stress that boosts fatigue 
strength. In one case cited in the Manual, a 300% 
gain in fatigue life was imparted to a lab specimen 
by peening, although only 30% of the exposed sur- 
face was dented by the shot. That means 70% of 
the area didn’t get any impact and got little, if any, 
cold work. 

Residual compressive stress resists the start and 
spread of a fatigue crack in at least two ways: First, 
it opposes tensile stresses set up in the peened layer 
by external moments and forces. Second, it in- 
hibits the slipping of thin layers of metal that lie in 
the general direction of maximum shearing stress 


Types of Shot 

Materials generally used for peening are cast iron 
or steel balls or short cylinders, says the Manual 
For special applications, nonferrous and nonmetal- 
lic materials are used. 

The cast-iron shot is made from cupola-melted 
iron that’s atomized in random sizes and rapidly 
cooled in water to produce ball-shaped particles of 
white cast iron. It has a hardness of about Rock- 
well C63. To reduce its hardness and to increase 
its resistance to fracture in use, this shot may be 
heat-treated so as to have a hardness varying from 
Rockwell C20 to 57. 

The three types of steel shot are: 

1. Cast steel shot. Like the cast-iron shot, this 
material is atomized into random sizes from plain 
carbon and alloy steels of varying carbon content. 
These shot are usually not as hard as white cast- 
iron shot which has not been heat-treated. 

2. Cut-steel wire shot. This material is cut from 
wire of different hardnesses and various carbon con- 
tents. Itis available in cylinders (length about that 
of diameter) which wear to spherical shape with 
use. This shot also is available pre-rounded. 

3. Wrought steel shot. This consists of steel wire 
forged into spheres—as in ball bearing manufacture 

and heat-treated. This product is uniform in 
shape and dimensions: but high cost limits its use 


Peening Machines 
Two kinds of machines are used for shot peening, 


notes the Manual. The air blast machines, of 
which there are three types fully described in the 
Manual, provide an air stream which throws the 
shot against the parts in process. Centrifugal blast 
machines propel the shot by centrifugal forces. 

But the machine itself is only part of the equip- 
ment. It takes special handling devices to get uni- 
form peening of parts in process. Some of the 
equipment for presenting the surface to the shot 
stream is shown on pages 20 and 21. 

Shot peening equipment has to be enclosed by a 
cabinet. That's to prevent flying shot from escap- 
ing and creating a hazard. This enclosure also con- 
fines the dust generated by the process. 

The cabinet comes with a hopper, notes the 
Manual, for collecting the shot after it strikes the 
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work. The shot is then conveyed from the hopper 
to an elevator that moves the shot to a separator for 
removing broken shot and fines. 

Coming off the elevator, the shot falls on a screen 
which removes large foreign particles. Whole and 
broken shot falls through the screen and is deposited 
on an inclined plate. 

A controlled air gap in the plate separates out the 
small particles and broken shot. These small par- 
ticles are pulled through the gap by a regulated air 
flow. The whole shot, having a greater inertia, falls 
past the air gap and into the storage bin. The air 
gap and air stream speed can be regulated to suit 
the size of shot used. 

Having the machines, materials, and handling 
equipment isn’t enough to insure results in shot 
peening. The Manual stresses control of peening 
to get the desired properties. That calls for periodic 
checks to measure the “intensity” which has to do 
with properties of the shot blast, and “coverage,” 
which involves exposure. 

Intensity measurements can be made by certain 
standard procedures, outlined in the Manual, in 
which a test strip is blasted. Then the curvature 
of the strip is measured as an index of blast in- 
tensity. The degree of coverage can be checked in 
two ways. One is to make a transparent replica of 
the surface and to compare it with other replicas of 
known degrees of coverage. The other method is to 
use a polished strip, peen it, trace indented areas on 
transparent paper, and then measure the indented 
areas with a planimeter. 

The fabricator who goes to shot peening also is 
told in the Manual that he should prepare the parts 
before peening them. For example, the parts 
should have final dimensions, meet surface finish 
needs, and be heat-treated before peening. All 
machining, grinding, and polishing should be com- 
pleted and burrs removed before the peening 
process. 

As an added help, typical shot peening set-ups in 
current use are detailed in the Manual. An exten- 
Sive bibliography rounds out the Manual for those 
who want to delve further into the subject. 

Members of the subcommitte which developed the 
Manual are: A. E. Proctor, chairman, Ford Motor 
Co.; E. E. Alexander, Caterpillar Tractor Co.; J. O. 
Almen, Research Laboratories Division, GMC; T. L. 
Backus, Fuller Mfg. Co.; G. F. Bush, Ford Motor Co.; 
C. F. Double, Chevrolet-Detroit Forge Division, 
GMC; J. F. Ervin, Alloy Metal Abrasive Co.; F. B 
Fuller, Wright-Patterson Air Force Base; W. I 
Gladfelter, Pangborn Corp.; F. E. Johnson, Timken- 
Detroit Axle Co.; Pittsburgh Crushed Steel Co.; H. 
C. Keysor, American Steel Foundries; H. C. Mann, 
Watertown Arsenal; R. L. Mattson, Research Lab- 
oratories Division, GMC; H. H. Miller, Buick Motor 
Division, GMC; Prof. H. F. Moore, University of 
Illinois; H. R. Neifert, Timken Roller Bearing Co.; 
H. J. Nobel, Pratt & Whitney Aircraft; L. E. Simon, 
Electro-Motive Division, GMC; W. L. R. Steele, Mc- 
Inery Spring & Wire Co.; J. C. Straub, American 
Wheelabrator & Equipment Corp.; W. L. Williams, 
U. S. Naval Engineering Experiment Station; F. P. 
Zimmerli, Barnes-Gibson-Raymond Division, Asso- 
ciated Spring Corp.; and H. H. ZurBurg, Chrysler 
Corp. 
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Chrysler K-310 is the result of 
international design influ- 
ences into a new American theme. Three national 
schools of thought on automobile design—British- 
Traditional, German-Functional, and Italian-Sim- 
plicity are reflected in its design. 

Let’s analyze some of the basic influences which 
brought about these contrasts in thinking ... and 
see how they influenced the styling of the K-310. 


Sports Cars Popular 
Most British and Continental designs have these 
basic style factors in common: a long hood, narrow 
overall width, low silhouette, limited luggage ca- 
pacity, two- to four-passenger seating, and large 
diameter wheels. Any one of these factors may 
have a noticeable influence on design. 
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The European custom car owner desires extreme 
roadability above comfort and mere transportation. 
He usually drives over winding roads and so must 
have the utmost in cornering characteristics to 
enjoy his “sport” in comparative safety. To achieve 
this, the European designer places the driver and 
passengers well back in the chassis to distribute 
more weight to the rear wheels and thus obtain the 
traction required for this type of driving. 

Many Europeans like to work on their engines, 
particularly sports car owners. Hence, they demand 
the improved accessibility which the longer hood 
provides. From a more abstract point of view, the 
long hood is a potent psychological factor in that it 
denotes power and strong directional quality. 

The low silhouette, narrow tread and body width, 
and smaller passenger capacity are typical ear- 
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Fig. 1—The British-made Triumph Regency sedan is done in the tradi- 
tional classic style 


Fig. 2—Design of the Mercedes-Benz SSK sports two-seater shows the 
German desire for functional, mechanical design 


Fig. 3—Simplicity—the keynote of Italian design—is reflected in the 
Cisitalia coupe by Farina 


Fig. 4—Premise on which the K-310 was designed was that it must be 
created as a unity—from bumper to bumper. Large diameter wheels 
were the keynote to K-310 styling 


marks of the European luxury car. These propor- 
tions were established because of very narrow city 
streets, and the desire for a more personal car. The 
very low silhouette is a natural development of 
smaller length and width dimensions and the desire 
for good proportions in style. The owner is not too 
concerned about cramped seating because he rarely 
travels a great distance. He usually prefers ma- 
neuverability, and the economic and streamline 
advantage of low frontal area to roominess and 
boulevard riding comfort. 
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For many of these same reasons, a very small lug- 
gage capacity is characteristic of most automobiles 
abroad. Shorter distances and fewer passengers 
make a large rear deck unnecessary. 

One of the strongest symbols which denote a com- 
mon characteristic of the British and Continental 
custom motor cars is the large diameter wheel. 
Here again we find evidence of racing car influence 
—the large wheel lends a considerable flavor of 
sporting character. 

While British and European custom car styling is 
generally dictated by these considerations, each 
nation stamps its personality upon its product. 


Traditional Design British Aim 


The British Traditional school of motor car 
fashion is characterized by straight, severe lines 
Emphasis has always been on a slim appearance, 
and on the satisfying effect of sound, detailed 
craftsmanship. 

The severity and primness of bygone eras are de- 
liberately reflected in the Triumph Regency sedan 
(See Fig. 1.) This car is done in the traditional 
classic style with harsh severity. 


Germans Emphasize Functionalism 


The finest examples of German automotive art 
are found in the period preceding World War II 
Classic simplicity—with a very strong blend of very 
functional, mechanical feeling—characterized these 
early vehicles. 

Reflecting some of the concepts of the German 
Functional school is the prewar SSK sports two- 
seater on the Mercedes-Benz supercharged chassis 
This motor car, shown in Fig. 2, is one of the finest 
examp:es of a true sports racing car ever built. The 
design is strictly functional, but in a more rugged 
classic style than the British. Large diameter rac- 
ing wire wheels, together with lifted cycle-fenders, 
give the illusion of a much lower silhouette than 
actual measurements show. The tremendous length 
of hood bears out the traditional European love for 
the racing machine. Lightened frame rails show 
the German desire for functional, mechanical de- 
sign. 


Simplicity—lItalian Keynote 


Now let’s look into the last, but by far the most 
encouraging note of European style in motor cars 
the Italian Simplicity school. 

The foundations of this school of thought were 
firmly laid by early Italian conveyances. Italian 
art, as expressed in the modern motor car, is by far 
the most refreshing of the recent era. 

In the past, Italian efforts have been daring and 
imaginative, but at the same time tempered with 
a fine appreciation of mechanical function and sim- 
plicity of style. The postwar Italian designs are 
thoroughly modern in every respect. Their subtly 
rounded shapes and sharp accents are indicative of 
genuine character. Simplicity has always been 
their keynote. It is a theme that can only be ex- 
pressed by good taste in line and form. It can be 
executed only by truly fine craftsmanship. 

The Cisitalia coupe by Farina, shown in Fig. 3, 
represents one of the most familiar of all postwar 
Italian designs. The simplicity of Italian tradition 
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is the keynote. Surfaces are very subtly rounded. 
The long hood proportion and accents of the fully 
exposed wheels again express the direct approach 
to an impression of performance and roadability. 
Chrome trim is minimized to the extreme and the 
result is a clean, modern-classic motor car. 

Many of us scorn foreign efforts because “their 
cars are so small.” Others ignore sports cars be- 
cause they are “impractical.” It is true that the 
small European car has not breached our market. 
But this does not mean that the experiences of 
European designers—both good and bad—do not 
have a real positive lesson for us. 

It was with thoughts such as these that Chrysler 
decided to investigate the appeal and practicality 
of translating certain of these international influ- 
ences into a new American theme. The K-310 is 
our result. 

Reflected in K-310 Design 


The premise on which the car was designed was 
simply that an automobile cannot be properly styled 
unless it is first conceived as a whole unit. It must 
be created as a unity—from bumper to bumper. 

To achieve this unity, it was necessary to inte- 
grate carefully each and every detail into one har- 
monious theme. The broken highlight on the front 
fender was designed to give the car a particular 
character and to set it apart from “flush-sided” 
cars. This also serves to emphasize the roundness 
of the fender and the function of the wheels. By 
subtle definition, the rear fender continues this 
theme. (See Fig. 4.) 

The hood, roof, and rear deck length were care- 
fully proportioned to emphasize that this car em- 
ploys a powerful front-located engine, and is driven 
through close-coupled rear wheels. 


Wheels Keynote to Styling 


one of the purest and most beautiful 
was chosen as the keynote to the styling 


The wheel 
of designs 
of the K-310. Historically, large diameter wire 
wheels have been associated with sports and racing 
cars of top caliber. The large diameter wheel also 
gives a better proportion to the overall style of the 
car—further helping to create an impression of 
lowness. In addition to these historical and design 
considerations, the large diameter wire wheels 
allow better brake cooling and extend tire life. 

The wheel shape has been accentuated by the 
wheel openings and the tire impression on the deck 
lid. This basic design was again employed to pro- 
vide simple, functional ornamentation for the taii, 
stop, and direction light signals. The tail-light was 
mounted separately to accent, by contrast, unity, 
function, and smoothness of the rear end design. 

The steering wheel was designed to emphasize 
simplicity and the mechanical function. The heavy 
spoke section, with lightening holes, was created to 
emphasize the embodiment of structural strength 
and rigidity. 

The instrument panel—often referred to as the 
fashion mark of the interior—was styled to ac- 
centuate the simplicity and functional design which 
sports and racing cars have made famous. The 
large, round, legible instruments were functionally 
designed to look like instruments. (See Fig. 5.) 

Thus, the “round” or “wheel” design motif was 
carried from the exterior to the steering wheel, in- 
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struments, and trim . . . so that the entirely-inte- 
grated, and gadget-free interior would be marked 
by simplicity and luxurious comfort. 

The front end provided a familiar and difficult 
problem—that of identifying the car without re- 
course to excessive decorative treatment. First, the 
smallest round opening which would allow satisfac- 
tory cooling performance was determined, then a 
modern modification of the traditional radiator 
shape was designed to fit it. An engraved coat of 
arms on the radiator grille was chosen to symbolize 
the character of this model. (See Fig. 6.) 

In brief, the K-310 is entirely an American design 
incorporating line, surface, and highlight themes 
which integrate the design into a simple unity. It 
is Traditional in that the lines are strong and 
classic. It is Functional in that the wheels and 
feeling of an automobile are emphasized. It rep- 
resents Simplicity in that the whole design—bumper 
to bumper—is perceptively unified. 

(Paper on which this abridgment is based is 
available in full in multilithographed form from 
SAE Special Publications Department. Price: 25¢ 
to members, 50¢ to nonmembers.) 


Fig. 5—The large, round, legible instruments were functionally designed 
to look like instruments 


Fig. 6—An engraved coat of arms on the radiator grille symbolizes the 
character of the K-310 
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Fig. 1-—This contrast of Arctic and Summer clothing graphically il 
lustrates the need for more space for operators and mechanics 


LTIMATE objective of the Corps of Engineers’ 

program for subzero winterization of diesel en- 
gine power equipment is that every piece of gencral- 
purpose equipment be capable of starting and oper- 
ating satisfactorily at temperatures down to - 25 F 
A still further aim of the program is extension of 
similar capabilities down to - 65 F when modifica- 
tion kits or expedient aids of a temporary or special 
nature are used. 

Analysis, research, laboratory experiments, and 
arctic field tests indicate that a suitable engine win- 
terization system is not an academic miracle but a 
simple, basic formula of a few “musts.” These six 
requirements must be met: 


@ Accessibilty and ease of maintenance because 
operators and mechanics will be seriously handi- 
capped by bulky clothing and a reduced energy 
potential. 


@ Prevent weather, particularly snow, from af- 
fecting the operation of critical components or con- 
tributing to their deterioration while idle or in stor- 
age. 


@ Assure adequate flow of clean fuel and coolant, 
and effective lubrication. 


@ Supply and maintain adequate cranking power. 


@ Establish and retain suitable conditions for 


combustion. 


@ Provide and control suitable operating tem- 
peratures within the engine and its vital auxiliary 
equipment. 
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1. Ease of Maintenance 

The Army Field Forces have indicated deep con- 
cern over the difficulties now experienced in accom- 
plishing field maintenance. Consideration must be 
given to the accessibility not only of assemblies 
which are commonly replaced but also to those 
which require periodic adjustment, inspection, and 
cleaning. 

Arctic winter operations aggravate any mainte- 
nance problem through physiological and psycho- 
logical factors. Individuals in cold weather cloth- 
ing require a great deal more space than those 
dressed for temperate climates. A striking illustra- 
tion of the extent of this increase in bulk is shown 
in Fig. 1. 

Experiments have proved, for example, that the 
time required by men to screw a big nut on the 
largest bolt available is twice as long with mittens 
on as with bare hands. Also, manual dexterity and 
fine discrimination by sense of touch are lost. 

Set screws should be designed to be independent 
of the force exerted between thumb and finger 
The locking arrangement should be one in which 
force can be exerted by muscles of the hand or arm, 
a blow from the fist or by body weight. Fastening 
devices such as bolts, nuts, and screws should be 
made interchangeable where practicable. All drain 
plugs should be identical in size on a given item and 
require no special tool for removal. To aid mechan- 
ics unfamiliar with end items, points which require 
disconnection for component removal should be in- 
dicated clearly and necessary quick-disconnect fas- 
tenings employed to prevent the “butchering” of 
threaded fittings. 

With the close cooperation of designers and manu- 
facturers, materiel which is easy to maintain and 
requires a minimum of special tools for its repair 
will be provided. Such equipment designed for ease 
of maintenance, may spell the difference between 
victory and defeat in a future emergency. 
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Subzero Winterization 


P. W. Espenschade, R. C. Navarin, and W. W. Van Ness 


2. Weatherproof Protection 


The potential direct gains to be realized from 
effective “housing” of machinery should be evident 
to anyone who garages equipment in bad weather or 
believes in storm doors and windows for a home. 
Power plants need protection from the progressive 
ill effects of snow, particularly since temperatures 
vary. Snow melts ultimately, becomes ice, and 
lodges in control linkage, plumbing, and adjustment 
hardware. The results of indifference to this nui- 
sance are reflected in the scene of a snowed-in gen- 
erator set shown in Fig. 2. 

Practicable solutions are anticipated through use 
of weatherproof enclosures. In addition, the in- 
direct benefits of heat retention or “thermos” ad- 
vantages (with proper inclusion of insulation) will 
prolong soak-out time, facilitate subsequent start- 
ing, and aid in establishing an optimum internal 
ambient. 


3. Adequate Flow of Fuel 


The fuel problem is involved inherently with cloud 
and pour points, industry logistics, and field disci- 
pline. Class 3 diesel fuel oil conforming to Speci- 
fication MIL-F-896 should provide the technical 
answer where procurement is concerned. However, 
military handling and storage in the field may some- 
what nullify the best efforts of the supply system 
and certain safeguards are accordingly desired. 

Ice withdrawal mechanically is an effective aid, 
although the successful employment of such devices 
depends strongly on the human equation. Overall 
heating appears to offer more guarantees on a sys- 
tem basis. Additional insurance is provided by use 
of a manual priming device to charge the fuel lines 
and main pump. 

It is important that correct values for pipe friction 
losses and heat transfer be used in the selection of 
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system components through which military anti- 
freeze compounds of the ethylene-glycol type are 
circulated. Different heat transfer coefficients 
from conventional practice must be considered by 
reason of the viscosity and specific gravity involved. 
Circulating pumping heads may have to be in- 
creased by as much as 50% over those for water. 
Heat exchangers may require a relative increase in 
size of 100% for the same effectiveness. In any 
event, auxiliary circulating pumps for the heaters 
are considered desirable to insure positive flow. 
Nominal requirements for initial lubrication ser- 
vice of equipment before delivery now call for winter 
grades of standard Army and Navy lubricants desig- 
nated for use in the temperature range of - 25 F to 
32 F so time-killing and expensive reservicing does 
not have to be done at the depots or in the field. 


Fig. 2—This shows what can happen to a generator set in Arctic 
environment when a weatherprooted enclosure is not used 
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Fig. 4—Sectionalized and exploded view of hydraulic motor used in 
hydraulic cranking system 


After the lubrication service, each item of equip- 
ment should be tagged in a conspicuous place to in- 
dicate the temperature range and grades of lubri- 
cants used. 


4. Adequate Cranking Power 


The cranking demand is greater—and inherent 
capabilities of most conventional systems to meet 
it are inadequate—for low-temperature conditions. 
This paradox prevails over a wide range of tempera- 
tures, depending on the category of engines involved 
and a variety of factors. 

Industry precedents, military standardization 
concepts, and ignorance of minimum cranking 
speeds and torques required for a given situation 
have complicated the situation. On the other hand, 
the interim development and production of low tem- 
perature storage batteries have helped to give elec- 
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Fig. 3—Schematic dia 

gram of hydraulic crank- 

ing system now employed 
in Arctic climes 


trical systems another chance. However, the bot- 
tom limit of - 40 F for operation cold and the lack of 
effective charge acceptance below about 0 F are 
stumbling blocks. Emphasis on battery heating and 
high-out put generators is indicated as a result of 
such limitations and reports of insufficient battery 
charging from the fleld. Fortunately, control cur- 
rent sufficient to operate small heaters can be pro- 
vided by cold batteries of these types down to below 

65 F. 

As another aid, the concept of the Ordnance Corps 
and Air Force for employing external starting aids 
has spread. Accordingly, most engine-powered units 
are now required to incorporate a charging recep- 
tacle for emergency use. A typical field unit, which 
is usually trailer-mounted, includes a bank of bat- 
teries for various voltage combinations and other 
pertinent aids to make it useful and self-sustaining. 

The hydraulic cranking system, however, appears 
to offer the performance required for a maximum 
range of environmental conditions. Materiel de- 
veloped recently for the Corps of Engineers shows 
great promise of inherent packaged power and ver- 
satility for “quick starts” cold. Normal ambient 
conditions present no challenge at all. Also, volume 
and weight are comparable to or less than other 
systems where equivalent work energy is assured. 

The elements now employed are pictured sche- 
matically in Fig. 3. The hydraulic motor proper is 
sectionalized and exploded for view in Fig. 4. Its 
frame size facilitates interchangeability with elec- 
tric starting motors and permits mounting with 
standard SAE flanges. 


5. Combustion Aids 


Suitable conditions for combustion can be main- 
tained by using primary fluids for starting and/or 
such combustion aids as: 

1. A heating device in the air-induction system for 
heating the intake air. 

2. Heaters and exhaust lines physically located to 
provide—to the greatest extent practicable—radi- 
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ated heat to such engine accessories as the fuel 
pump, filters, and intake manifold. 

The preloaded, pressurized capsule of small capac- 
ity developed for the Corps of Engineers prevents 
excessive dumping of the highly volatile product 
into engine cylinders in liquid form and reduces 
hazards of peak pressures. The lubricant fraction 
included supplies an oil film at a critical time and 
aids in sealing the rings until normal system oil dis- 
tribution is effected. 


6. Suitable Operating Temperatures 


Considerable stress has been placed on heat for 
starting and running. The problem of getting the 
proper amount of heat to critical points has been 
greater than that of actually developing a heat 
source. In working out ways and means to solve 
the puzzle, several options have been explored. 

Fig. 5 shows schematically a basic engine winter- 
ization system, utilizing an existing type of coolant 
heater. The latter is a non-electric, natural-draft, 
manually-ignited, pot type heater with a vapor in- 
jector to pulse the heated coolant through the sys- 
tem. This type is reasonably satisfactory from a 
heating standpoint when electric power is not avail- 
able, provided circuits are short and simple and a 
number of other factors are favorable. However, 
draft is affected by wind; cycling through the boiler 
and injector causes antifreeze coolant to break down 
and sludge or steam off; and tilting creates fire 
hazards. Qualified operation down to - 65 F has 
been proven possible. 

Fig. 6 shows a more effective engine winterization 
system, utilizing a modified type of what started out 
to be another coolant heater. The latter is an elec- 
trically-operated, forced-draft, pot type heater for 
quick-start or standby application based on thermo- 
siphon or pump circulation of the coolant. This 
type is very reliable and requires only a small 
amount of electrical energy. Exhaust gases from 
the burner can be directed and utilized by reason 
of the forced-draft feature and maximum useable 
heat per pound of fuel burned can be realized. 
Operation down to below -70 F has been proven 
possible. 

Fig. 7 shows an engine winterization system utiliz- 
ing hot air only for heating. The heater is a rela- 
tively high-capacity, hand-cranked, blower type 
unit (along the lines of the blacksmith’s forge) for 
delivering high-temperature, contaminated hot 
gases through a nozzle burner. Direct or indirect 
use through heat exchangers is practicable for 
quick-starting. Design and positioning of hot air 
lines pose a problem, however, by reason of size and 
high temperatures involved. Operations down to 

65 F has been proven practicable. 

Balanced conditions for running cannot be over- 
looked. Attention must be given to this part of 
winterization if excessive maintenance is to be 
avoided. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 
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Fig. S—Schematic diagram of -40 F engine winterization system, uti- 

lizing a non-electric, natural-draft, manually-ignited, pot type heater. 

This system is reasonably satisfactory provided circuits are short and 
simple and a number of other factors are favorable 


Fig. 6—Schematic diagram of -65 F winterization heating system, 


utilizing an electrically-operated, forced-draft, pot type heater. This 
type is very reliable and requires only a small amount of clectrical 
energy 


Fig. 7—Schematic diagram of -65 F winterization heating system for 

large diesel engines, utilizing hot air only for heating. The unit is a 

special high-capacity, high-temperature, hot-air heater with an inter- 
mediate heat exchanger for engine coolant 
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ARRY THURBER WOOLSON, president of 

SAE in 1937, died in St. Petersburg, Fla., on 
March 23. He was in his 76th year and had 
retired as executive engineer of Chrysler 
Corp. and president of the Chrysler Institute 
of Engineering about six years ago. He had 
spent some of his time since retirement in 
consulting engineering practice, but a major 
part in enjoyment of close family relation- 
ships. 


Woolson was the only SAE president to 
have served in the armed forces of the United 
States in the Spanish-American War. Shortly 
after his graduation from Stevens Institute 
of Technology with an M.E. degree in 1897, he 
served in the U.S. Navy as a machinist’s mate, 
second class. 


He came into the Chrysler organization 
after some years of association with the 
famous Zeder-Skelton-Breer combination. 
Working in research and design at Stude- 
baker, which he joined in 1916, Woolson first 
came into contact with Fred M. Zeder, Carl 
Breer and Owen R. Skelton. And when the 
dynamic trio joined up with Walter P. Chrys- 
ler in the Willys Corp. venture in the huge 
plant at Elizabeth, N. J., he went with them 
and became chassis engineer at Willys. Sub- 
sequently he was prominently identified with 
the Zeder-Skelton-Breer Engineering Co. in 
Newark and in 1924 joined Maxwell in Detroit 


Woolson was chief engineer of Maxwell 
when that company’s final product, “The 
Good Maxwell,” was designed. A year later, 
he was chief engineer of the new Chrysler 
Corp. and played an important part in design 
of the original Chrysler car—the product on 
which Walter Chrysler began his meteoric 
rise to manufacturing fame. 


Remaining as chief engineer until his pro- 


motion to executive engineer in 1933, Woolson 
is credited with contributing broadly as an 
executive as well as a designer to Chrysler 
engineering success. 


During World War II, Woolson was princi- 
pally engaged in matters of tank construction 
and was responsible for design of the Chrysler 
tank engines which played such an important 
part in that war. In 1945 he was honored 
with two awards. One came from Army Ord- 
nance for his tank engine design work; the 
other, a citation and a medal, was from his 
alma mater, Stevens Institute of Technology 


Woolson’s earlier days in engineering en- 
compassed a period as truck engineer at 
Packard. But before he even entered the 
automobile industry, he had carved out a suc- 
cessful career in shipbuilding from 1899 to 
1915. When he left to go to Detroit, he was 
chief engineer of the Consolidated Shipbuild- 
ing Co. of New York. 


Throughout his long and successful career, 
Harry Woolson moved with quiet, reserved 
determination from one worthy objective to 
another. In his life, he reached and illu- 
minated more such objectives than most men 
might hope for. 


In his 30 years of membership in SAE, 
Woolson played an important part in almost 
every phase of the Society’s activity. His 
first active participation was as a member of 
the transmission division of the Standards 
Committee. He later served on many other 
technical committees and on most of the im- 
portant administrative committees, includ- 
ing Meetings and Sections. Before he be- 
came president, he had been a vice-president 
and had twice served two-year terms as a 
councilor. He was chairman of the Detroit 
Section in 1934. 
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Congestion during major overhaul period 
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Progressive Overhaul 


ROGRESSIVE overhaul of airplanes has paid off 

at United. In dollars and cents, we estimate 
that 5 years of operation under this plan have re- 
sulted in the following savings: 


1. Approximately 6% saving on labor during the 
first cycle of overhauls, which ended in July, 1951. 
From that date on, during the life of the fleet, about 
14% will be saved. 

2. Need for four hangars and docks at a total cost 
of $2,000,000 was eliminated. 

3. Necessity for holding four additional airplanes 
out of service during the 6-month major overhaul 
period was avoided. To maintain the scheduled 
flight hours, it would have been necessary to acquire 
planes to take their place, either by purchase or by 
lease. The cost of a new DC-6 is $1,000,000, so the 
total outlay for four would be $4,000,000. 


How Maintenance Works 


All scheduled maintenance work is based on flight 
hours. A complete overhaul of an airplane consists 
of replacing all units and reconditioning the sys- 
tems and components that are not replaceable. The 
frequency of replacements, inspections, and recon- 
ditioning is based on a rigid plan of preventive 
maintenance, which must have CAA approval. The 
engines and airframe are determining factors as to 
how many hours the airplane may fly between 
overhauls. Other unit replacements, inspections, 
and reconditioning jobs are patterned so as to coin- 
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cide with docking of the airplane for overhaul. 
While many units are replaced each overhaul, 
others, because of longer service life, are replaced 
every second or every fourth, and so on, through a 
cycle of eight overhauls. The eighth overhaul rep- 
resents the maximum allowable limit for any unit 
or component not replaced or reconditioned during 
a previous overhaul and has, therefore, been termed 
a major overhaul. 

Under the old system all work was done on the 
particular overhaul upon which it fell due, with 
the result that each overhaul varied, man-hour- 
wise, according to how many replacements, inspec- 
tions, and reconditioning jobs happened to be re- 
quired on the overhaul. This system resulted in a 
cycle of seven minor overhauls followed by the 
major overhaul, with a difference, man-hour-wise, 
of approximately 350% between the lightest of the 
minors and the major. 

When, in early 1947, our workload for a new fleet 
of 39 DC-6’s was projected, the extreme peaks and 
valleys resulting from the minor-major plan ap- 
peared as a major factor of maintenance costs. The 
dotted lines of Fig. 1 illustrate the variations that 
would have resulted had the minor-major plan been 
followed. In this illustration the major overhaul 
period, or in other words the period when all planes 
would have been receiving a major overhaul, is rep- 
resented as the maximum of the workload or 100%. 
The minor overhaul periods are shown in compari- 
son, percentage-wise, to the major. Also note the 
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of Planes Pays Off 


F. A. Page and S. L. Bergen, 


estimated personnel level and the related losses that 
would have resulted from: (a) advanced hiring to 
meet peaks and (b) surplus personnel during the 
valleys of the workload. 

It is important to point out that if this fleet had 
been acquired gradually and put into service with 
sufficient time between airplanes, the major over- 
haul problem would not have been nearly so acute. 
The fact that the entire fleet of 39 airplanes went 
into service within a period of only three months 
precluded any possibility of effecting a leveling of 
the workload by staggering minor and major over- 
hauls. Each airplane averages approximately the 
same amount of flying time daily and, therefore, 
the entire fleet remains bunched in so far as the 
overhaul cycles are concerned. This fact would 
have resulted in a period being reached during 
which all airplanes coming in would have been due 
a major overhaul, with a resultant 350% increase in 
the workload. It should be added that it was de- 
sirable, from a revenue standpoint, to get the fleet 
into service as rapidly as possible in order to meet 
the postwar demand for air transportation. On the 
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other hand, it would have been entirely impractical 
arbitrarily to hold planes out of service in order to 
effect a leveling of the maintenance workload. This 
point will be better appreciated when you realize 
that, to effect an even distribution of major over- 
hauls, it would have been necessary to put airplanes 
into service approximately one month apart, and 
it would have taken more than three years to get 
the total fleet into service. 


Our DC-3’s, it might be pointed out, have not 
been put on a progressive overhaul plan, for several 
reasons. In the first place, this fleet was acquired 
over a period of about 15 years, so that the major 
overhaul times have been fairly evenly distributed. 
In addition, the DC-3 is a much smaller plane, so 
the manhour requirements for a major overhaul 
are, relatively speaking, much smaller. Another 
factor is the anticipated retirement of this fleet, 
for it is uneconomical to change over to the new 
plan for a fleet nearing the end of its service life. 


The old system of minor-major overhauls, if ap- 
plied to the new fleet, would have presented three 
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Fig. 1—Percentage variations of workload 


basic problems, all of which stem from the extreme 
peaks of the workload: 

1. The extreme variation of manpower require- 
ments between minor and major overhaul periods. 

2. The extreme requirements of maintenance 
facilities; that is, docks, hangars, and shop facili- 
ties during the major period. 

3. The large number of airplanes that would have 
been out of service during the major period. 


Progressive Overhaul Plan 


After we had explored several other possible solu- 
tions to these problems, we began development work 
on the progressive overhaul plan. Briefly stated, 
the objective of the plan was to effect a redistribu- 
tion of all replacements, inspections, and recondi- 
tioning jobs in a manner to equalize the work con- 
tent of each overhaul in the cycle of eight. Our 
approach to the problem was as follows: 

1. We first classified all jobs as to the frequency 
of occurrence or, in other words, the particular 
overhauls at which they would normally be accom- 
plished. 

2. All jobs were evaluated as to the man-hours 
for accomplishment. Since we had not had pre- 
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vious experience with the DC-6, this evaluating was 
done primarily on the basis of estimates 

3. With the man-hour figures as a guide, the jobs 
were rescheduled to the various overhauls so as to 
approximate an equal man-hour requirement for 
each of the eight overhauls. At the same time con- 
sideration was given to the workload for shops re- 
pairing the units so that as much leveling as was 
possible could be obtained in this regard. It was 
also necessary, when redistributing the jobs, to 
avoid overloading certain sections of the airplane 
which are critical congestion areas 

4. After various tests and refinement stages, a 
standard overhaul plan was drawn up for each of 
the eight types of overhauls. Each of these specifies 
the exact replacements, inspections, and recondi- 
tioning jobs to be accomplished on a particular 
overhaul. The series of eight standard overhaul 
plans covers all of the scheduled maintenance work 
for a complete overhaul. 

In order to effect the redistribution of work and 
because service limits could not be exceeded, it had 
to be recognized that, during the first cycle of over- 
hauls, it would be necessary to accomplish many 
jobs prior to the time they were actually due. To 
put it another way, we could not allow any job to 
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go beyond the established service limit and so, to 
break up the bunching of these jobs on the major 
overhaul, we had to schedule many of them for ac- 
complishment on the earlier overhauls. This early 
accomplishment of jobs resulted in a considerable 
man-hour loss during the first cycle and was actu- 
ally the only adverse factor that was brought forth 
in our study of the progressive overhaul plan. We 
found that the benefits of the progressive plan 
would offset this initial loss many times over. 

As was to be expected, there were numerous ad- 
justments to make and considerable refining to do 
after the progressive overhaul plan was started. 
With the establishment of accurate planning times 
for the jobs, it was possible to iron out some of the 
defects that were caused by inaccuracies of the 
original estimates. 

Besides the normal scheduled work, there is a 
large element of unpredictable work that results 
from inspection during the progress of the overhaul. 
To cope with the work scheduling problems brought 
on by unpredictable work, the docks were equipped 
with planning boards and trained job planners. An 
advance planning unit was established to provide a 
systematic method of coordinating the various types 
of work that are performed during an overhaul. 
These types of work consist of (1) standard over- 
haul jobs, (2) engineering change orders, and (3) 
special test installations. A fourth type is, of 
course, the unpredictable work already mentioned. 
The advance planning unit plans the sequence of 
work for all scheduled jobs. Allowances for un- 
predictable work, based on average times, are 
“planned in,” so that the number of sequence ad- 
justments necessary during the progress of the 
overhaul are held to a minimum. 


Benefits Realized 


After almost five years of experience with the pro- 
gressive overhaul plan, we are now in a position 
to survey the results and establish the actual 
benefits that have been realized. 

The necessity of carrying surplus personnel 
through a low period of the workload in order to 
have them for the peaks of the workload is very 
often a prime factor of high labor costs. In our 
case the requirement for the major period would 
have been of such an extreme that only an exten- 
sive hiring campaign could have met the demand 
Fig. 1 shows how the problem was, for all practical 
purposes, eliminated by the progressive overhaul 
plan. The progressive overhaul line runs on a rela- 
tively even level throughout the length of the pro- 
jection. The line was plotted from actual records 
through September, 1951, and projected beyond that 
date using the same data as a basis. 

The problem of facilities is closely related to that 
of airplanes out of service. Both are brought on 
by the limitations of working in certain sections 
of the airplane. In order to make a comparison, 
we must assume that overhauled airplanes would 
have been turned out at the same rate during the 
major period as they are under the progressive 
overhaul plan. This is a fair assumption because 
the number of overhauls required is always directly 
related to the total hours flown which, being based 
on traffic demands, would not have been affected 
by any type of overhaul plan. 
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The factor of congestion is illustrated by the pic- 
ture at the top of page 32, which shows the hypo- 
thetical manpower loading for congested sections of 
a DC-6 undergoing major overhaul. It can be seen, 
of course, that the congestion would have made it 
impossible for all of the workers to have access to 
their jobs. Actually, the only feasible way the 
situation could have been met would have been to 
have more airplanes in process of overhaul. This 
would have allowed the application of the required 
number of man-hours to more airplanes and thus 
provided a remedy for the congestion problem. 
However, the picture at the top of page 33 shows the 
remedy that was obtained through the use of the 
progressive overhaul plan. (Incidently, the num- 


bers of men shown in these illustrations are authen- 
tic in both cases.) 

Based on congestion factors, it was determined 
that six airplanes would have been required in the 
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Fig. 2—Status of DC-6 fleet during major overhaul period 


Fig. 3—Status of DC-6 fleet during progressive overhaul plan 





process of overhaul during the major overhaul 
period. This, of course, means that six hangars and 
six docks, with all the accompanying equipment, 
would have had to be provided. It also means that 
six airplanes would have been out of service during 
this period plus one additional for post overhaul 
work, making a total of seven. Fig. 2 depicts this 
condition of the fleet and maintenance base facili- 
ties during the major overhaul period. Note that 
during this period there would have been only 32 
of the fleet of 39 remaining in service. 

Further, there would have been no way of con- 
trolling the major overhaul period with respect to 
the season of the year. Fig. 1 shows that the eighth 
overhaul period was actually encountered in Feb- 
ruary, 1951, and extended through July, 1951. June 
and July are two of our highest revenue months, 
and having seven airplanes out of service for over- 
haul would have resulted in a considerable loss of 
gross revenue. 

Under the progressive overhaul plan, we actually 
have two airplanes in process of overhaul with the 
same additional one for the post overhaul work, 
making a total of three out of service. Only two 
hangars, two docks, and the related equipment are 
needed, and equally important is the fact that in- 
stead of 32 airplanes in service during the busy 
months, we had 36. Fig. 3 illustrates this relatively 
constant condition of the fleet under the progres- 
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vice with three out for 
hangars are required. 

We figure our gains on the basis of comparing 
our present operation under the progressive over- 
haul plan with the operation we would have en- 
countered during the major overhaul period. We 
have not dwelled on the minor overhaul periods 
because our objective throughout was to eliminate 
the extremes of the major overhaul. It is fitting 
to say in passing that, under the old system, we 
would have been operating on “borrowed time” dur- 
ing the seven minor overhaul periods. We would 
have been faced with the problem of paying for this 
borrowed time with a greatly expanded mainte- 
nance activity during the relatively short period 
of the major overhaul. Under the progressive plan 
we are on a pay-as-you-go basis. 

Fig. 4 shows in summary the advantages we have 
gained from (1) reduced labor costs, (2) reduced 
facilities requirements, and (3) fewer airplanes out 
of service. The labor saving (shown in percentage) 
takes into consideration the initial loss that re- 
sulted from early accomplishment of jobs during 
the first cycle of the progressive plan. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department Price: 25¢ to 
members, 50¢ to nonmembers.) 
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Highways Can 
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Roy E. Jorgensen, :, 


OME highways are safer than others. What 
§ makes them safer? How safe can a highway be? 

For example, the accident rate on the Merritt 
Parkway—to which traffic is diverted from U.S. 1 
is little more than one-third as high as it is on 
U. S. 1. The Parkway is, of course, restricted to 
passenger vehicles but records on expressways in 
Connecticut where trucks and buses also are 
handled indicate comparable safety. What makes 
these highways safer? 


What Makes Parkways and Expressways Safer 


Of foremost importance in parkway and express- 
way construction is the control of access from abut- 
ting properties. Vehicles enter and leave only at 
constructed access roads. Right-of-way purchases 
are made to take away an owner’s right to enter 
the new parkway. With access to the facility con- 
trolled, one of the greatest sources of accidents on 
major highways is controlled. 

Another important safety element on parkways 
and expressways is the physical separation of op- 
posing traffic movements by a median divider. The 
possibility of head-on collisions, with their gen- 
erally fatal result, is greatly reduced. 

The elimination of conflict with crossing traffic 
at intersecting roads is another safety feature. 
Bridges are built to carry crossing traffic over or 
under the roadway. Pavements of ample width, 
accelerating lanes for entering traffic, consistent 
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and generally flat curves and grades, and shoulder 
space for emergency parking are other safety-pro- 
moting characteristics. Of importance, too, is the 
prohibition of pedestrian use of these facilities. 

Thus, it is easy to appreciate why highways and 
expressways are safer. It is important, however, to 
appreciate fully and to preserve all of the hazard- 
reducing elements. Analysis of accident data has 
demonstrated that relaxation of standards is di- 
rectly reflected in increased accidents. Two ex- 
amples are provided by the Merritt Parkway. 

Initially, so-called ‘‘cross-overs” were constructed 
in the median divider. But it soon became apparent 
that many of the accidents on the Parkway were 
occurring because of the vehicle conflict at these 
cross-overs. It was further determined that there 
was no absolute need for the cross-overs because 
motorists could make all maneuvers by using access 
ramps and bridge crossings. The cross-overs were 
closed and one source of accidents eliminated. 

On the Merritt Parkway grass shoulders are pro- 
vided for emergency parking. The shoulders are 
well maintained, the curb at the pavement edge is 
easily mounted, and frequent signs direct motorists 
to park off the pavement. However, many motorists 
apparently are loathe to drive over the curb onto 
the grass. 

A few years ago, all accidents on the Merritt Park- 
way which resulted in fatalities were analyzed. 
One-third were found to result from accidents in- 
volving vehicles parked on the pavement. Bear in 
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mind that the Merritt Parkway quite properly has 
a world-wide reputation for safety. But it appears 
that its record might be even better if it had hard- 
surfaced shoulders. Plans have been initiated to 
reconstruct the shoulders and, presumably when 
funds are available, the Parkway will get hard- 
surfaced shoulders and potentially more safety. 


Safety Can Be Built into Other Roads 


How about roads that can’t be rebuilt as parkways 
and expressways because traffic volume is insuffi- 
cient to justify such action? Pavements on these 
new highways may be wider, shoulders more stable, 
curves flatter, and sight distances longer, but there 
will not be the striking differences between the 
new and the old as is true when expressways are 
built. Safety values, also, of these new roads are 
not so readily apparent. However, they are there. 

In 1940, Connecticut initiated the most vital step 
in accident analysis procedure from the standpoint 
of the influence of the highway on accidents. This 
step involved the determination for each reported 
accident of the precise location of its occurrence. 

With these accident records, it is possible to de- 
termine the number of accidents in a particular 
period of time on every section of state highway. 

For design purposes and for evaluating the ade- 
quacy of existing highways, roads are grouped ac- 
cording to the magnitude of the traffic they serve 
The average rate of accident occurrence for all 
existing highways within traffic groups has been 
established. And, within each group, accident rates 
have been established for a select mileage of re- 
cently constructed “standard-meeting” highways. 

In every traffic group, the highways built to high 
standards have a lower accident rate than the aver- 
age for all highways in the group. Bear in mind 
that all other factors affecting safety can be pre- 
siumed to be the same. The same drivers in the 
same motor vehicles use both types of highways. 
Enforcement is no different, nor are signs and 
markings. The only difference is in the character 
of the road 


Table 1 shows a comparison between the accident 
rates, for the period 1945-1948, on existing rural 
state highways and on standard-meeting highways. 
The probable number of accidents that could have 
been eliminated if all roads met standards is also 
shown. Altogether, 7770 accidents (37% of the total 
number of rural state highway accidents) can be 
charged to deficiencies in rural state highways. 

There are not enough urban standard-meeting 
highways in different traffic volume groups to give 
Statistically stable values for all grouvs. It ap- 
pears, however, that an even higher percentage of 
accidents could be eliminated in urban areas by 
modern highways. 

It will be appreciated that an entire state high- 
way system cannot be reconstructed in short order. 
However, if programs are aimed at the high acci- 
dent rate sections, the maximum in added safety 
within a specific program size will be obtained. 

For example, in one traffic volume group there are 
530 miles of rural state highways. There are 22 
miles on which no accidents have occurred and, at 
the other extreme, 5 miles of road on which 150 ac- 
cidents have occurred. There are 17 miles with an 
accident rate higher than 900 per 100 million vehicle 
miles of travel, whereas the average rate for the 
standard-meeting highways is 233. Here, then, is 
the tip-off on how safety can be built into a high- 
way system with the greatest dispatch. 

We are beginning to know what modernizing our 
highways can mean in added safety. A real ap- 
proach to the problem of isolating specific features 
of the road in relation to their influence on the 
safety of travel has yet to be made. Furthermore, 
there are, without question, certain potentialities 
for further safety in the structure of highways. 
Studies being made in Connecticut will gradually 
disclose them and establish, as well, just how safe 
a highway can be. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department Price: 25¢ to 
members, 50¢ to nonmembers.) 


Table |—Comparison of Accident Rates on Rural State Highways to Standard-Meeting Highways 


Accidents per 100 Million Vehicle Miles 
1945-1948 


Accident Rate 


Accident Rate 
on 
All Rural 
State 
Highways 


Design Traffic 
Volume Groups 
(20 Years Hence) 


288 
330 


356 


Under 750 Daily 

750 to 1450 Daily 

1500 to 2950 Daily 

3000 Daily to 510 

Hourly in Major 
Direction 

520 to 790 Hourly in 
Major Direction 

800 to 1450 Hourly in 
Major Direction 

2300 and over Hourly in 


Major Direction 248 


Total 


Accident Rate 


Standard- 
Meeting 
Highways 


Probable Number 
of Accidents 
that could have 
been Eliminated 
by Improving all 
Rural Highways 
to Standard 
160 
1110 
1380 


Probable 
Savings in 
Accident Rate 
by Improving 
All Rural 
Highways to 
Standard 


on 


200 


183 


233 


590 


1010 


121 2090 


Assume 


1330 
7770 


120 


a 
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DURING the past 30 years engineers—and others 
—have suggested many answers to the ques- 
tion, “Why don't gasoline engines stay clean 
in service?” For a long time the oil was con- 
sidered the chief culprit but, by the late Twen- 
ties, some people began to realize that varia- 
tions in the fuel might have something to do 
with it. The idea was, however, pretty much 
lost in the recognition that oil oxidation caused 
sludge. 


Fortunately, the oil is now so well inhibited 
that it forms little varnish by oxidation, so the 


How Gasoline 


part the gasoline plays can be examined more 
closely. 


Thus, it was appropriate that research workers 
at the Mellon Institute become interested in 
finding out just how the gasoline could cause 
deposits. The results of their investigations to 
date are reported in the accompanying article. 


In their original paper the authors also review 
earlier investigations of the problem and include 
an extensive bibliography covering many impor- 
tant papers on the subject. 


Helps to Form 


Engine Deposits 


R. S. Spindt and Court L. Wolfe 


UR laboratory is actively engaged in a study of 

the problem of engine deposits, particularly the 
part the fuel plays in their formation. Although 
much work remains to be done before final con- 
clusions can be stated, our work does seem to indi- 
cate that the following are fair statements of what 
we have learned so far: 

1. Gasoline does contribute and, under some en- 
gine conditions, may be the chief cause of deposits. 

2. The lubricating oil is probably the medium 
through which the deposit-forming agents travel 
from the fuel to form the deposits. 

3. Low jacket temperature is conducive to the 
formation of deposits. Raising the jacket tempera- 
ture appears to prevent their formation but does not 
reduce oil contamination. These oil contaminants 
will deposit out on any engine surface that is at the 
proper temperature. (Thus, an engine that nor- 
mally operates at a high jacket temperature still 
may accumulate considerable deposits during cold 
starts and warmup periods.) Once piston deposits 
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are formed, they cannot be removed by increasing 
the jacket temperature. 

4. The addition of the correct type of detergent 
to the oil will reduce deposits originating in the fuel. 

5. Complex diolefins and aromatic olefins, as well 
as other special types of compounds, appear to play 
a major role in the formation of these deposits. 
Simple paraffins and olefins do not seem to enter 
into deposit formation. 


Test Procedure 


These conclusions are based on tests made with 
2-cyl Gulf test engines, which are equipped with 
Chevrolet pistons and overhead valves. The oper- 
ating conditions principally used for this study are 
listed in Table 1. One of the pistons on each of the 
engines has been replaced by the balancing assembly 
shown in Fig. 1. This balancing member is made 
from a conventional piston, except that the head is 
cut out and the ring grooves are eliminated. Oil- 
laden vapors from the crankcase pass back and 
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Separate Cooling 
Jocket 


Power Cylinder 


Power and Dummy 
Cylinders Lubricated 
by throw-off from 
Pressure fed Connecting 
Rod Bearings 


Crankcase 
Ventilation — Out 


Separate Cooling 
Jacket 


Dummy 
Balance Cylinder 


Balance Piston without 
Rings and Open at Top 


oe Cronkcase 


Ventilation - in 


Fig. 1—Schematic diagram of 2-cyl test engine 


forth through this unit. The end of this assembly 
is closed with a conventional head, which acts as a 
collecting surface. A heavy coating of varnish 
builds up on both the sliding unit and the cylinder 
wall. A heavy deposit also accumulates on the head; 
it looks like a sludge but has properties paralleling 
those of the piston varnish. 

We have found that visual methods of piston 
rating are not satisfactory for our purposes. Often, 
a deposit that appears dark will have very little 
weight. Conversely, some light-colored deposits are 
quite heavy. For research purposes, we have found 
that the best method of comparing deposits is on the 
basis of their weight per unit area. By definition, 
the material studied is the pentane-insoluble, ace- 
tone-soluble varnish. 

To eliminate the oil as a variable in these studies, 
a single base oil of SAE 10 viscosity grade was used. 
We believe that, under the conditions of the test, oil 
decomposition can be neglected. Obviously, to be 
useful, the laboratory test must be able to distin- 
guish between a clean fuel and a dirty fuel, that is, 
between a fuel that gives little or no deposit under 
the test conditions and a fuel that gives heavy de- 
posits. 

Oil Contaminated First 


During our early work, before the above con- 
version to single-cylinder operation, the engine was 


Table 1—Operating Conditions 


Speed, rpm 2500 

Load, hp 5.8 (nearly full load) 
Air/Fuel Ratio 14 

Spark Advance, deg BTC 30 

Coolant Temperature, F 90 

Oil Temperature, F 150 

Oil Charge, g¢ 500 

Test Duration, hr 40 


set up with separate carburetors for each cylinder. 
A clean fuel was fed to one cylinder and a depositing 
fuel to the other. It was found that each piston was 
varnished to approximately the same extent. When 
using the single-cylinder assembly (as in Fig. 1) we 
again consistently obtain about equal amounts of 
varnish on both pistons, even though no products 
from the combustion chamber pass directly around 
the balancing member. At the same time, a var- 
nish-like sludge accumulates on the head of the 
balancing assembly. These facts (illustrated in Fig. 
2) indicate that varnish is not formed on the piston 
as the material migrates from the combustion 
chamber, but instead must first contaminate the 
oil. Once the oil is contaminated, it appears that 
varnishes will deposit out on any engine surface 
maintained at the proper temperature, whether or 
not the surface is exposed to a rubbing action. 


That the oil becomes contaminated by materials 
from the fuel is an important point. To confirm its 
importance, an oil used in a Chevrolet FL-2 test with 
a dirty fuel was rerun in our test engine with a clean 
fuel. The results are shown in Fig. 3, along with 
data on two controls, one clean and one dirty. These 
data illustrate that the oil seems to be the vehicle 
for the transmission of varnish to the metal sur- 
faces. 

One of our engineers has frequently suggested 
that the effect of oil contamination should be 
checked by passing the oil only once through the 
engine. Since our laboratory does not have the 
capacity to handle 80 bbl of oil at once, we com- 
promised by changing the oil each hour during a 
40-hr test. This procedure gave a very clean engine, 
as shown in Fig. 4. Another test was also made in 
which 40 times our normal volume of oil was used, 
and again a very clean engine resulted. 


These data seem to indicate that the concentra- 
tion of proto-deposits (materials that, by chemical 
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SINGLE CYL. OPERATION 
WITH BALANCE PISTON 


TWO CYL. OPERATION 
SEPARATE CARBURETION 


Depositing 
Fuel 


Depositing 
Fuel 


Piston Varnish mg./sq. in 


° 
Power Balance 


Piston Piston 
Fig. 2—Evidence that fuel-formed varnish must first contaminate lubri 
cating oil before depositing out on engine surfaces 


No.| Piston No.2 Piston 


reaction, will later form deposits) in the oil is a 
critical factor in the formation of varnishes. Under 
the conditions of both of these tests, just as much 
material was being supplied from the fuel to the oil 
as under conditions that gave normally heavy de- 
posits. In both cases, however, the concentration of 
proto-deposits in the oil was maintained too low, 
either from frequent oil change or by the very large 
volume, to form varnish. For these reasons alone, 
frequent oil changes are recommended. 


Effect of Coolant Temperature 


The effect of coolant temperature on varnishing is 
very pronounced. Fig. 5 illustrates how deposits de- 
crease on the dummy piston as the temperature of 
the cylinder coolant increases during a series of in- 
dividual tests. It is interesting to observe that the 
power piston showed an increase in deposit, even 
though the jacket temperature was held constant 
at 90 F. 

The contamination of the oil also occurs under 
conditions where little deposition is observed. Fig. 6 
gives the results of using a depositing fuel in an 
engine with the coolant temperature at 200 F. It 
should be observed that these deposits are light in 
relation to those obtained under standard test con- 
ditions. The oil from this test was reused with a 
clean fuel and the coolant temperature at 90 F. An 
appreciably heavier deposit was formed. These re- 
sults seem to indicate that oil contamination can 
take place at any coolant temperature, but that var- 
nishing due to products from the fuel occurs pri- 
marily under conditions of low coolant temperature. 

One other pertinent experiment was an attempt 
to remove a deposit formed with a depositing fuel 
at low temperature. If the reduction in deposition 
at higher coolant temperatures is the result of an 
increased solubility of the varnish-forming mate- 
rial with oil at these temperatures, then possibly a 
deposit already formed might be reduced by operat- 
ing with a clean fuel, fresh oil, and a high coolant 
temperature. 

To test this possibility, a standard low-tempera- 
ture varnish was laid down by the use of a deposit- 
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Fig. 3—Effect on piston deposits of reusing oil contaminated with 
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Fig. 4—Test data showing decrease in engine deposits when concentra 
tion of proto-varnish is kept at low level 
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Fig. 6—Oil contamination at elevated coolant temperatures 
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Fig. 7—Effect of detergent on piston varnish 


sia Soluble 
Wj. \nsoluble 


No Leod 3cc TEL/Gal 


Fig. 8—Ettect of tel on piston deposits 


ing fuel. Then, after examination, the engine was 
run an additional 40 hr at 200 F coolant tempera- 
ture with a clean fuel and fresh oil. 

The pistons did look slightly cleaner at the end of 
the 80 hr, but the total amount of deposit was 
greater than in the 40-hrcontrol run. Also, while a 
lesser amount of soluble deposit was obtained, an 
increase in insoluble deposits occurred. This indi- 
cates that the resins that make up the deposits have 
undergone further reactions and shows the differ- 
ence in solubility between the engine varnish and 
the oil contaminants or proto-varnish. 


Effect of Oil Additives 


One of the modern ways recommended for main- 
taining a clean engine is the use of detergent oils. 
There is much evidence that heavy-duty oils give 
excellent service under high-output conditions. 
These oils, which were especially tailored for service 
where oil oxidation was a problem, have been used 
under conditions where fuel-formed’ deposits pre- 
dominate. Fortunately, they give good results in 
many cases if the detergent concentration is at 
least as high as in a Series 1 oil, but this may not 
always be the case. Other additives are known that, 
in the proper concentration, may do an even better 
job for low-temperature service, additives that may 
have no value for high-temperature oil oxidation. 

This problem was examined with such an addi- 
tive, and the results shown in Fig. 7 bear out the 
fact that such oils will keep fuel varnishes at a mini- 
mum. The oils listed were made up with amounts of 
additive to meet the MIL-O-2104, Series 1 and Series 
2 specifications. It will be observed that the engine 
varnish decreases as the additive concentration in- 
creases. Other additives, investigated in both the 
field and the laboratory, do not seem to produce 
much effect until the higher concentrations (Series 
1 or 2) are employed. 

Of even more interest was the attempt to remove 
a deposit by the use of the detergent oil. In this 
case a deposit was obtained with a dirty fuel and a 
nonadditive oil. The engine was then run, after in- 
spection, with a Series 2 oil, still with the dirty fuel. 
The data of Fig. 7 show how the deposit was reduced. 
These results are in sharp contrast with those re- 
ported earlier when a nonadditive oil was used, and 
no change in deposits was observed. They are also 
in sharp contrast to field experience, which indi- 
cates that deposits are almost impossible to remove 
when once converted to lacquers. The detergent oil 
reduced the piston varnish significantly, and if a 
longer period of test had been employed, the effect 
might have been even more marked. It should be 
remembered that these are laboratory deposits and 
they are not baked down as are those in service. 


Effect of Fuel Constituents 


The previous data show how deposits from fuels 
may be affected by operating conditions and oil con- 
tamination. What causes a fuel to be of the deposit- 
ing type is another phase of this important prob- 
lem. Very likely, it is due to certain types of fuel 
constituents or their combinations. 

One of our investigations, made with two power 
cylinders, concerned the effect of adding tetraethyl 
lead. The results (shown in Fig. 8) indicate that the 
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insoluble piston varnish was increased in weight by 
the leaded fuel. This was not unexpected. At the 
same time, the soluble varnish was reduced so that 
the total deposit remained constant. In another test 
in which the balancing assembly was used, the lead 
salts on the power piston gave the deposit a 
chalky appearance, while the dummy assembly car- 
ried a clear orange varnish, typical of unleaded 
operation. We may suppose that the lead salts en- 
tering the crankcase have a mild polishing action 
on the piston skirts, which tends to reduce varnish. 
The dummy assembly, which is perhaps not sub- 
jected to as great an amount of lead salts, therefore, 
retains a heavier, more varnish-like deposit. 

The distribution of deposit-forming constituents 
in a gasoline is an important problem. We decided 
to test the theory that the heavy ends in the fuel 
might be responsible for a major portion of the de- 
posits. A thermally cracked distillate commonly 
used in preparing gasoline blends was fractionated 
into four cuts of the following boiling points; initial 
to 175 F, 175 to 250 F, 250 to 325 F, 325 to 400 F, and 
a residue above 400 F. Each cut, at its original con- 
centration, was blended with a special reference 
fuel composed of aviation alkylate and uncracked 
Eastern Venezuela naphtha. This high end-point 
mixed fuel gives relatively little deposit. 

Fig. 9 shows how the amount of varnish increases 
with the boiling point of the fraction for this partic- 
ular distillate. It should be observed that the resi- 
due, blended at about one-third the concentration 
of the heaviest distillate, gives the same amount of 
varnish. It should be remembered that low-tem- 
perature operation is particularly susceptible to this 
influence because it tends to favor crankcase oil 
dilution. 

Another exploratory test involved the solvent ex- 
traction of the residue with sulfur dioxide. This pro- 
cedure reduced the aromatic content from 31 to 
17% but did not change the olefinic content ap- 
preciably. The varnish from the extracted fuel was 
just as great as from the untreated fuel and indi- 
cates that perhaps it may be the olefinic content 
rather than the aromatic compounds that contrib- 
utes most to the varnishing. 

Since it is indicated that different fractions in the 
gasoline affect differently the amount of varnish 
formed in the engine, it seems reasonable to sup- 
pose that the varnish is formed by the reactions 
that certain components have undergone. This may 
be compared to detonation, one hydrocarbon will 
knock under conditions where another does not. 
Similarly, some hydrocarbons are oxidized to com- 
ponents that will form a varnish under conditions 
where another is either (1) not oxidized, (2) oxi- 
dized to innocuous products, or (3) burns com- 
pletely. 

A number of compounds have been evaluated foi 
their depositing characteristics. The data (Fig. 10; 
show the relative ratings that have been assigned 
to some representative compounds studied. Each of 
these ratings was determined by the ratio of the 
amount of deposit from the test fuel compared to 
the amount from the reference fuel. Values to the 
left of one indicate a cleaner fuel; those to the right, 
a dirtier fuel. The dotted lines represent the repro- 
ducibility of the control runs. 

Surprisingly, we find that monoolefins in general 
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do not increase engine varnish, but if anything, 
seem to make the fuel cleaner. It may not be un- 
expected that diisobutylene and isoheptenes, even 
at high concentrations, gave little deposit, because 
they are highly branched aliphatic compounds and 
probably burn cleanly. But neither does styrene 
(a constituent of synthetic rubber) increase the de- 
posits, even though it polymerizes readily. 

As a matter of fact, we have been able to operate 
an engine during a complete 40-hr run on pure sty- 
rene. Any rubber chemist would expect the engine 
to have been frozen solid. The only difficulty en- 
countered was due to the low volatility of styrene, 
which made it difficult to start the engine. 

Vinyl cyclohexene is an example of a diolefin that 
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is neither conjugated nor high boiling. It is evident 
from the figure that this hydrocarbon can increase 
piston varnish appreciably. It is likely that much of 
the difficulty due to fuel varnishes can be traced to 
the presence of compounds of this or similar type. 

Alpha-methylstyrene is an example of an aro- 
matic olefin which appears to increase piston var- 
nish. It does not appear to behave like styrene at all. 
This can perhaps be explained by an increased sen- 
sitivity to oxidation under the engine test condi- 
tions. It is possible that many other hydrocarbons 
of a similar nature might also affect the deposits. 

We also included some tests on a commonly used 
nitrogen-type gasoline inhibitor. The results show 
that this material can affect the formation of piston 
varnish. Other investigators have observed the 
same phenomenon. 


Good Plant Layout 


. calls for use of both flat templets and three-dimensional models. 


hold down plant planning costs. 


CONOMICAL plant planning requires that both 

flat templets and three-dimensional models be 
used. To keep costs down, templets—which are 
cheap and easy to make—should be used wherever 
possible. But, in most cases, to get a full and com- 
plete picture, it is necessary to use some three- 
dimensional models, too. 

Naturally, the layout technique employed should 
depend largely upon the purpose for which the lay- 
out is made. It may also depend to some extent 
upon the types of people who will use the layout, 
or to whom it will be presented. 

For example, if the layout is to be used for adver- 
tising purposes—and cost is not important—a com- 
plete layout of three-dimensiona!l models might be 
desirable. As a rule, though, cost is an important 
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Hydroperoxides represent a type of compound 
that might be expected as intermediates in the pre- 
flame reactions occuring in the combustion cham- 
ber. It is possible that they are constituents of the 
chain reactions leading to hydrocarbon oxidation. 
Any increase in their concentration would be ex- 
pected to increase the rate of oxidation and there- 
fore the amount of engine varnish. The addition 
of t-butyl hydroperoxide provides confirmation of 
the above hypothesis. It will be seen that the dif- 
ferent hydrocarbon types appearing in the fuel have 
a varying effect on deposits. This study is being 
continued. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 
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consideration. Therefore, layout methods should be 
chosen on the basis of each item involved rather 
than for a complete layout. 

If the layout problem is one which involves the 
placement of machines, materials, and equipment 
that require floor space only, templets are particu- 
larly desirable. However, when building construc- 
tion and interference above the floor level must also 
be considered, models are the answer—despite their 
higher cost. 

(Paper, “Plant Layout and the Use of Templets 
and Models,” was presented at a meeting of the 
SAE Central Illinois Section, Springfield, Oct. 22, 
1951. It is available in full in multilithographed 
form from SAE Special Publications Department. 
Price: 25¢ to members, 50¢ to nonmembers.) 
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(This paper will be published in full in SAE Quar- 
terly Transactions. Complete paper contains infor- 
mation on the current status of pneumatic power 
in multiengine aircraft, system efficiency compari- 
sons, and system control characteristics, as well as 
the material presented below.) 


on aircraft face a wide variety of operating con- 
ditions. Three-dimensional presentations of tur- 
bine characteristics can help designers determine 
what design compromises are best, in view of the 
varied gas supply and power requirement condi- 
tions. 

Fig. 1 plots a typical problem statement against 
altitude for a pneumatic turbine drive for auxiliary 
power in a turbine-propelled aircraft, in terms of 
the compressed air supply available at the auxiliary 
unit inlet. The variations in pressure ratio, tem- 
perature, and adiabatic head are seen to be ex- 
tremely broad, and it is obvious that operation at 
or near peak efficiency over the entire flight range 
is not possible. Accordingly, compromises in design 
must be made. Unfortunately the amount of pub- 
lished information on turbines operating with com- 
pressible fluids is very restricted, since neither gas 
turbines nor steam turbines are required to operate 
over such broad pressure ratio and adiabatic head 
ranges at constant speed. It has been extremely 
difficult to arrive at acceptable design compromises 
because of the difficulty of predicting performance 
at the off-design operating conditions. 

Figs. 2, 3, and 4 show the general shapes on iso- 
metric drawings of the three-dimensional charac- 
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teristics of a variable-nozzle turbine handling a 
compressible fluid. (Our development work to date 
indicates that it is not possible to present this in- 
formation in two-dimensional form, although no- 
mograph approximations are possible.) For all 
three plots the base coordinates are pressure ratio 
and nozzle area, with tip Mach number of the tur- 
bine referred to inlet temperature as the surface 
parameter. Figs. 3 and 4 illustrate the influence 
of the coordinates and parameters on the available 
power for a given size and the specific air consump- 
tion. 

The implications of the characteristics shown in 
Figs. 2, 3, and 4 are very far-reaching. The range 
of pressure ratios at high efficiency is very startling 
for the higher Mach numbers. This is particularly 
surprising when it is realized that the indicated 
performance is for a single-stage turbine. The 
practical pressure ratio limit for one stage appears 
to be structural rather than aerodynamic. Unfor- 
tunately the tip speeds associated with a given 
Mach number rise as the inlet temperature in- 
creases, and the higher Mach numbers cannot be 
achieved within the structural limits of known ma- 
terials at gas temperatures such as probably would 
be used in a “bleed-and-burn” system.’ 

It is important to note that the maximum power 
capacity of a given machine does not occur at or 
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Fig. |—Typical bleed air supply conditions for auxiliary power generation 


near the regions of maximum efficiency. This rep- 
resents a very important consideration in design 
compromise, whereby it may be desirable to operate 
a machine in an inefficient region in order to per- 
mit the minimization of its size and weight for a 
given power output, particularly if the design con- 
ditions represent a small percentage of flight time. 

Closely related to unit size determination is the 
indicated occurrence of sonic velocity at the turbine 
wheel exit. The effect of such “choking” in the exit 
portion of the turbine wheel is to “throw away” a 
portion of the available adiabatic head (pressure 
ratio). Thus a variable-area nozzle machine may 
be considered to be capable of utilizing a very high 
pressure ratio at a small nozzle area, but will reach 
the choked exit condition and throw away a por- 
tion of that available pressure ratio as the nozzle 
area is increased for a fixed wheel size. Fig. 5 illus- 
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trates the influence of nozzle area on horsepower 
and efficiency for a fixed set of operating conditions 
as the nozzle area is varied. It is noteworthy that 
the available power rises even though the efficiency 
drops as a portion of the available head is rendered 
unusable by choking at the exit. The wasted energy 
implied by the choked condition is dissipated in tur- 
bulence losses in the exhaust system. 

Reference again to Fig. 1, in the light of the above 
matters, will show that there tend to be three 
aspects of the design compromise problem. These 
are: 

1. Provision of required power at extreme alti- 
tude with engines throttled back for descent. 

2. Provision of required power at low altitude 
with engines throttled back for landing approach 

3. Operation from an auxiliary gas turbine com- 
pressor on the ground. 

The first of these regions generally determines 
the size of the machine because of the relatively low 
density of the compressed air supply at the turbine 
inlet, and the large volume flow at the turbine ex- 
haust. It is here that the compromise tends to be 
in the direction of reducing the machine size and 
“throwing away” a portion of the pressure ratio by 
permitting a “choked” exit to exist. It is believed 
that the reduction of efficiency thereby implied is 
acceptable in terms of the average flight plan. 

The landing approach condition is very impor- 
tant in that it tends to fix the operating tip speed 
of the machine which, for alternator drives, means 
that same tip speed must be maintained for all other 
operating configurations. Reference to Fig. 1 shows 
that the low adiabatic head then available from the 
bleed air tends to force a low tip speed, which im- 
plies an undesirably low Mach number for the tur- 
bine wheel under normal cruising and extremely 
high altitude conditions. The available power tends 
to be high, and again efficiency should be com- 
promised by utilizing the highest tip speed at which 
the required power can be generated. 

An alternate solution would be the use of the 
auxiliary gas turbine compressor units during the 
approach configuration, or some form of thrust 
spoiler on a turbojet engine to permit the main- 
tenance of higher engine speeds. (This problem 
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essentially does not exist on turboprop airplanes.) 

Operation in conjunction with the auxiliary gas 
turbine usually does not impose serious compro- 
mises on the system, because the auxiliary gas tur- 
bine is capable of making up for its deficiency in 
pressure ratio by heating its compressed air supply 
to provide a higher adiabatic head compatible with 
a reasonable turbine tip speed. 

A major advantage of the bleed-and-burn system 
may be shown in the light of the above considera- 
tions. Fig. 6 is a replot of Fig. 1, showing condi- 
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Fig. 6—Typical bleed air supply conditions corrected for bleed-and-burn 
cycle with combustion temperature of 1500 F 


tions as sensed by the turbine when a constant gas 
temperature is supplied by a combustor in the bleed 
air supply. It is seen that, in terms of relative adia- 
batic head, the variation in requirements is some- 
what less, and less compromise need be made with 
respect to wheel Mach number. Furthermore, as a 
tributary advantage, the machine is made smaller 
for a given horsepower because of its higher abso- 
lute tip speed. 

Systems have been considered in which the com- 
bustor would be utilized only when the available 
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pressure ratio is low, thus seeking to maintain a 
nearly constant adiabatic head for the turbine. So 
far, studies indicate that the lowest airplane total 
fuel consumption is achieved by utilizing the com- 
bustor at all times, in spite of the loss of efficiency 
at high adiabatic heads as compared with the basic 
turbine efficiency at high pressure ratio with the 
combustor inoperative. The reason for this circum- 
stance is the difference in thermal cycle efficiency 
which must be superimposed on considerations of 
adiabatic efficiency of the turbine proper. 
Although it is not currently practical to present 
complete turbine performance on two-dimensional 
plots, it appears possible to present general turbine 
characteristics in approximate form suitable for 
general system studies, as indicated in Figs. 7, 8, 
and 9. They give dimensionless plots of the horse- 
power and air consumption characteristics of a typi- 
cal variable-nozzle radial inward-flow turbine. The 
“choked” exit condition is clearly indicated. Fig. 
7 shows a so-called “reference horsepower” plotted 
against pressure ratio with Mach number as the 


parameter. This reference horsepower is the horse- 
power which would be derived from a turbine for 
which the nozzle area is set at a value corresponding 
to maximum efficiency for each pressure ratio. 

Fig. 8 shows the actual available horsepower with 
respect to this reference horsepower when the tur- 
bine is operated at nozzle areas other than those 
considered optimum. The corresponding air con- 
sumption is found by the use of Fig. 9 after the 
nozzle area has been determined from Fig. 8. This 
plot may be used for bleed-and-burn systems when 
proper allowance is made for pressure drop in the 
combustion chamber, which is roughly 3%. 

Although the above information has been pre- 
sented as specifically applicable to a specialized field 
of turbomachinery applications, the extension of 
knowledge of broad-range turbine characteristics is 
important for many other applications. 

(Paper on which this abridgment is based is 
available in full in multilithographed form from 
SAE Special Publications Department. Price: 25¢ 
to members; 50¢ to nonmembers.) 
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... challenging transmission engineers. 


improve fuel economy before cost-conscious fleet men _ will 


transmissions. 


HE engineering of automatic transmissions for 

highway haulers is under way but the require- 
ments are so tough that it is difficult to produce a 
Satisfactory solution in a hurry. Any new trans- 
mission introduced has an almost impossibly high 
mark to shoot at to equal or exceed the perform- 
ance of the present sliding gear multiple trans- 
mission. Maximum performance is very important 
in this fleld and to try to sell a transmission that 
gave noticeably less performance is unthinkable. 
Economy is almost as important. The biggest 
single expense in long distance hauling is for fuel. 
Hence, the engineer must evaluate any new drive 
in terms of mph and mpg. 

To deliver maximum performance in the hands 
of all kinds of drivers, the ideal truck drive would 
be fully automatic, highly efficient, and non-hunt- 
ing. This transmission should be designed in com- 
bination with the engine, and the number of gear 
steps used to cover the difficult top 6 to 1 drive 
range, established to suit engine characteristics. 
The additional ratios to meet the 16 to 1 total ratio 
requirement are relatively easy to obtain. The 
real problem is the high efficiency top 6 to 1 cover- 
age. It is impossible to design a transmission using 
automatic gear ratio changes under full power, 
without inherent tendency to hunt on some grade, 
unless the horsepower delivered into the trans- 
mission is the same before and after the shift. 

It is evident that the high speed engine permits 
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a simpler non-hunting automatic transmission, 
whether or not the drive is through a mild con- 
verter or mechanical. It is also evident that the 
torque converter permits a simpler transmission, 
but exacts a certain efficiency and performance loss. 
The simplest transmission, using both converter and 
high speed engine, would exact a considerable effi- 
ciency loss as the generally poorer fuel economy of 
the high speed engine would have to be suffered to- 
gether with the converter’s loss. The most efficient 
combination would be a mechanical drive trans- 
mission with small gear steps, matched to a low 
speed engine operating in its optimum fuel con- 
sumption range. 

Another approach is to forego automaticity en- 
tirely or almost entirely. Manually selected power 
shifting in the hands of a good driver will produce 
performance equal to the best automatic shifting. 
It would seem dangerous, however, not to have some 
governor operated downshift inhibitor mechanism 
in the transmission to prevent downshifts to lower 
gears that would result in damaging over-speeds for 
both engine and transmission. 

It is difficult to forecast the exact form of the first 
commercially available truck transmission but it 
seems safe to say that it will incorporate a hydro- 
dynamic unit combined with Hydra-matic type gear 
ratio. (Paper “Automatic and Hydraulic Trans- 
missions” was presented at SAE National Transpor- 
tation Meeting, Chicago, Oct. 29,1951. It will appear 
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in full in SAE Quarterly Transactions. It is also 
available in full in multilithographed form from SAE 
Special Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 


Summary of Discussion 
By W. F. Shurts 


ELLEY’s statement that a total ratio coverage of 
16 to 1 is required, is based apparently on the fact 
that this is the ratio currently used in trucks having 
friction clutches and clash gear transmissions. The 
lowest ratio available has a great reduction because 
of clutch limitations. When starting a truck under 
adverse conditions the clutch will be burned up if 
only sufficient ratio is available so that maximum 
engine torque times total gear reduction is just 
sufficient to turn the wheels. Therefore, the creeper 
gear has excessive ratio to permit starting at much 
less than full throttle. The torque converter elimi- 
nates this clutch problem. Experience indicates 
that a total reduction of 11 to 1, or 12 to 1 at the 
most, is entirely adequate. 

Based on the horsepower to weight ratios used in 
current practice, a top torque ratio range of 6 to 1 
seems to be high. On level highways and normal 
grades an overall ratio of about 3.5 would appear 
to be sufficient. This could be secured with the 
torque converter in direct drive followed by a 
mechanical transmission having 5 speeds with ratio 
steps from 1.37 to 1.0. For adverse grades and off- 
highway operation the converter drive would be 
used with the transmission in any of the ratios 
which were desirable. 

A torque converter having fixed stator blades sup- 
plies a regenerative or dynamic form of hydraulic 
braking equal to the full engine horsepower over and 
above the normal engine friction horsepower. With 
this downhill braking feature and a power shift 
transmission, the governor operated downshift in- 
hibitor would seem undesirable. A recording tach- 
ometer will control the driver’s abuse, and if a truck 
does get away it would be better to risk engine de- 
struction than have the driver jump and let the 
truck crash. 

Thus far, our studies do not indicate the necessity 
or even the desirability of an automatic shift. 
Drivers in mountainous areas shift strictly by tach- 
ometer. Furthermore, with manual control of a 
power shift transmission there will be no hunting 
problem. 


By J. F. Swift 


ACH type of truck operation can yield a different 

answer as to which combination of engineered 
components gives the maximum profit. It is not 
necessarily a question of how to achieve maximum 
power, efficiency, or road speed, or even maximum 
miles per gallon. Often the question is which com- 
bination of components will yield maximum ton 
miles per day per dollar, number of complete round 
trips per shift, number of customers served per day, 
or minimum first cost, or minimum maintenance. 
If transmission men can show the operator a com- 
bination of components which will increase his 
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profit, he’s going to be very much interested, and 
it’s immaterial whether the combination is old or 
new. 

By Oscar H. Banker 

New Product f 

ORQUE converters are too inefficient for long 

hard pulls, but if used they should be locked out. 
The lockout should be in at least two top ratios so 
that the operator can fall back on them when 
needed, but use the gears for the long pulls, and it 
should be throttle controlled. 

Automatic controls will annoy drivers because of 
their inherent hunting characteristics, hence trans- 
mission ratios should be finger tip controlled. This 
can be accomplished in the most expensive hy- 
draulic-controlled planetary way, or by the more 
economical parallel shaft conventional line of gear- 
ing. 

There is immediate need for a simple auxiliary, 
controllable by throttle alone, and properly tailored 
gearbox with proper spaced ratios to eliminate high 
and low peaks, and a fluid coupling combination to 
do away with clutch and pedal. This combination 
will be economical in its first cost and to maintain, 
and be efficient and durable. And with it shou!d be 


an automatic retarder to take over the duties of 
ratio braking through the transmission. 


By H. Schjolin 


LL arguments concerning automatic transmis- 

sions seem to boil down to cost and earnings. 
Operators and owners will not be inclined to pay 
much more unless they believe they are going to get 
it back. 

Is it not surprising that devices or constructions 
to augment existing transmissions have failed to 
gain a foothold? 


By E. P. Lamb 


HE greatest possibilities for automatic drive on 

trucks lie in the likelihood of increasing overall 
vehicle output by placing less dependence on driver's 
skill. Some loss in transmission efficiency may be 
tolerated if more than offset by gains. In automatic 
drives where at least a portion of the ratio change 
is continuously variable, the efficiency of the opera- 
tion should be further increased. The true measure 
of overall efficiency is not the loss in the engine, 
transmission, or any other chassis component, but 
rather the net output of useful transportation 
realized. This could be expressed in terms of ton- 
mile-hours per gallon of fuel consumed. Anything 
which increases ton-miles, or decreases operating 
time, for the same fuel consumed, should be re- 
flected in lower operating cost. Although miles per 
gallon may be less, the miles per hour may be in- 
creased sufficiently to compensate in time for the 
loss in fuel consumption. 

In working out a satisfactory automatic drive, 
some provision will have to be made for a power 
take-off. In the types with planetary gearing, it 
has proven difficult to meet power take-off require- 
ments. 





Accelerated Wear Tests 


HERE are various ways of studying the effects of 
T cylinder-liner materials on wear rates. A series 
of wear machine tests can be conducted on different 
combinations of ring and cylinder materials. Since 
test conditions cannot be the same as those en- 
countered in actual service, full-scale engine tests 
can be run under actual field conditions. In this 
case enough runs must be made on each set of vari- 
ables so that inaccuracies due to abnormal operat- 
ing conditions can be evaluated. 

Between these two extremes are the laboratory 
engine tests. These are necessarily of long dura- 
tion and do not subject the parts to enough of the 


Fig. 1—Dust feeder 


various conditions to be met in service to be entirely 
satisfactory. 

We have developed a series of laboratory engine 
wear tests that are designed to eliminate many of 
the undesirable features of these other tests. These 
are accelerated wear tests, by means of which, it is 
possible to evaluate the effects on engine wear of 
several variables in a reasonable length of time and 
at a cost that is not prohibitive. The parts being 
tested are subjected to conditions of engine opera- 
tion that can be controlled and are reproducible. 
By means of these tests, it is possible to segregate 
the various types of wear to a certain extent. It 
is also possible to study design changes, as well as 
changes in materials 

These accelerated 
three types: 


tests include the following 
1. Abrasive wear tests. 
2. Corrosive wear tests 
3. Scuffing tests. 
All of these tests are performed in multicylinder 
engines and split setups are used in order to get 
accurate comparative data 


Abrasive Wear Tests 


The abrasive wear tests are of two kinds; in one 
test the abrasive is fed by means of a motor-driven 
dust feeder directly into the intake air stream. In 
the other type of abrasive wear test, dust is added to 
the lubricating oil. 

In the first type of abrasive test, the dust feeder 
(shown in Fig. 1) is used to feed dust directly into 
the air intake of an engine. The dust feeder con- 
sists of a clear plastic tube into which dust can be 
placed and a mechanism for pushing the dust out 
of the tube and into the engine intake air stream 
at a controlled rate. A plunger fitted to the bore 
of the tube can be manually moved to the lower 
end of its travel when the tube is to be filled. The 
plunger is then driven upward by means of a motor 
connected through reduction gears to a collar con- 
taining a threaded nut which meshes with threads 
on the plunger. As the plunger rises slowly, dust 
is ejected from the top of the tube. At the upper 
end of the tube is a slowly rotating carrier with 
four small stainless-steel wipers attached. 

Each wiper is lightly spring loaded to bear against 
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the top of the tube as it moves across the opening 
This causes the small amount of dust that has been 
pushed above the tube opening to be scraped from 
that position and dropped into the air stream. As 
an aid in breaking the clumps of dust particles 
apart, there are several small jets of low-pressure 
compressed air, which are emitted from the upper 
surface of a hollow collar located near the upper 
end of the plastic tube. The dust is then carried 
upward into the flared opening of the air transfer 
pipe and into the engine intake manifold at its 
midpoint. There are baffles in the transfer pipe, 
which cause turbulence in the air stream to aid in 
obtaining a uniform dust distribution in the air 
The abrasive used in this test is a standardized 
fine air cleaner test dust. The usual rate of feed 
of this dust is 2 g per hr. 

A 6-cyl, 534-in. bore engine is used in these 
tests and it is operated at normal load and speed 
In all cases, the particular type of part being in- 
vestigated is placed in three of the cylinders and 
the corresponding parts in the alternate three 
cylinders are ones of Known characteristics. In 
this way, split setup test data are obtained. The 
only parts evaluated in a test such as this are 
pistons, piston rings, and cylinder liners, since 
it has been found that the wear on the other 
moving parts in the engine is not accelerated sig- 
nificantly A typical vertical profile of cylinder 
wear as obtained in this type of test is shown in 
Fig. 2. The piston is shown in its top center and 
bottom center positions. It can be seen that the 
wear was greatest at the upper end of the top ring 
travel and was not measurable at the lower end 
of the cylinder. 

Another run was made that showed the relation- 
ship between top compression ring width and wear 
rates (Fig. 3). Here it can be seen that the wear 
rates were substantially lower with the wider top 
rings. Some experience with similar split setups 
of wide and narrow top rings has been obtained in 
field tests with tractors operating under dusty con- 
ditions. The results of one of these field tests are 
shown in Fig. 4. The field test results were very 
similar to those of the accelerated laboratory en- 
gine test. This indicates that the laboratory test 
is a reliable method for studying abrasive wear. 

The other type of accelerated abrasive wear test 
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that has been used extensively is one in which dust 
is added to the lubricating oil in the engine crank- 
case. This type of test was originally developed in 
order to study the effects on crankshaft and bearing 
wear rates of changes in crankshaft and bearing 
materials, heat-treatments, and design features. 
Changes in lubricant conditions of viscosity, flow 
rate, and filtration can also be evaluated. In addi- 
tion, it has been found that valuable data on piston, 
piston-ring, and cylinder wear rates can be obtained 
in this type of test. Such runs are especially useful 
in comparing various oil control ring features 
Six-cylinder, 4'2-in. bore engines operating at 
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Fig. 2—Cylinder wear profile with dust in intake air—!aboratory test 
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ZZ 3716 WIDE TOP RINGS normal speeds but with no load have been used in 
GMB i/6 wide TOP RINGS : these abrasive wear tests. Two rates of dust addi- 
= tion were commonly used in the early development 
work on this test. When the engine oil filter was 
not being used, standardized fine air cleaner test 
dust was added to the lubricating oil at the rate of 
4 g per qt of oil for the original charge of oil into 
the crankcase and 4 g per qt of make-up oil. In 
runs with the engine oil filter in use, the rates of 
dust addition were double those given above. The 
method of dust addition used consisted of pouring 
measured quantities of dry dust into the oil filler 
pipe of the engine and washing the dust into the 
crankcase with lube oil which was being added. 
After several tests had been run using the above 
Fig. 3—Abrasive wear comparisons—dust in intake air—laboratory dust addition rates, it was found that better results 
could be obtained by adding dust to the crankcase 
at the rate of 1 g every 10 hr. A jet of oil was em- 
ployed in the oil sump to keep the dust and oil mix- 
ture uniform. 

Fig. 5 shows an example of the wear data that 
have been obtained in this type of test. It can be 
77) 3/16 WIDE TOP RINGS seen that, with hardened crankshaft journals, the 
GN’ wide TOP RINGS wear on both the journals and the bearings was only 
: . - about half as great as with unhardened journals 
This run was made using a crankshaft that had 
only half of the crankpin journals hardened by 
means of an induction hardening process. Alu- 

minum bearings were used. 

At the completion of some of these tests, measure- 
ments were made from which vertical profiles of 
cylinder wear could be plotted. Fig. 6 is a typical 
example of this type of wear pattern. The maxi- 
mum wear occurred near the midstroke position, 
with relatively heavy wear also at the lower end of 
ring travel. There was only a very slight amount 

rc KZA Jo of cylinder wear at the upper end of top ring travel, 
TOP RING WEAR CYLINDER WEAR and the wear rate on chrome-plated top rings in a 
Fig. 4—Abrasive wear comparisons—tractor operation under dusty test such as this is very small. The wear rate on 

ditions—tield test the oil rings, however, is high 
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Corrosive Wear Tests 


The second general kind of accelerated engine 
wear test listed was the corrosive wear test. As in 
all of the accelerated tests described, it is desirable 
to use a multicylinder engine so that split setup 

BAZ HARDENED CRANKSHAFT JOURNALS tests may be made. A 534-in. bore engine is ordinar- 
ROCKWELL C“53" ily used. The engine is operated at 1% its normal 
load at rated speed with the cooling water outlet 
nae ee — — temperature held at 120 F. A 1% sulfur fuel is 
100, used. The choice of lubricating oil and the change 
period are quite important. In general, it has been 
found desirable to use an oil that is somewhat re- 
80 stricted in its ability to counteract the acidic con- 
| stituents that have a tendency to condense on the 
cylinder walls. The oil change period is then ad- 
justed to give some acceleration of the wear rates 
7A during the latter part of each change period. The 
| cylinder liners used in such a run are not given the 
standard surface treatment, since it has been found 
that this surface treatment has an appreciable 
effect in reducing the rate of corrosive cylinder wear 
during the time that the coating remains on the 

| f _| surface. 
DIAMETRAL CRANKPIN RADIAL CRANKPIN The vertical distribution of cylinder wear in a 
JOURNAL WEAR BEARING WEAR test of this type is very similar to that of an abra- 
: oe sive wear test with the dust added to the intake 
5—Abrasive wear comparisons —dust added to lubricating ol 1 ‘The profile shown in Fig. 7 is typical for a cor- 
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rosive wear test. Note the similarity between this 
profile and the one shown in Fig. 2. 

By means of these wear tests, it has been possible 
to evaluate the effects on corrosive wear of many 
different cylinder and ring materials. 


Scuffing Tests 


The test that has been developed to evaluate 
scuffing characteristics of various combinations of 
piston-ring and cylinder materials is not strictly a 
wear test. However, since scuffing of ring and cylin- 
ders leads to extremely high rates of ring wear, it 
is necessary to study the scuffing tendencies of ex- 
perimental ring and cylinder materials. Scuffing 
is usually considered to be an extremely severe con- 
dition of localized welding and subsequent rupture 
of the adjacent material when high points on the 
surface of two relatively moving parts come into 
intimate contact. Ordinarily, the interest in this 
type of test has been in checking the scuffing char- 
acteristics of the materials and not that of special 
finishes or surface treatments that might be ap- 
plied to the parts. 

The procedure developed is as follows: Parts 
made of a material that is to be evaluated are in- 
stalled in half of the cylinders of an engine. The 
corresponding parts installed in the other cylinders 
are made of a material of known characteristics. 
The engine is then operated under normal endur- 
ance engine test conditions until the rings and 
cylinder liners are well broken in. The operating 
conditions imposed on the parts are then made 
increasingly severe until scuffing of some of the 
parts is observed. 

Increasing the severity of the operating condi- 
tions is done one step at a time: first by increas- 
ing the load on the engine until nearly the maxi- 
mum output at rated speed is reached; then, the 
engine coolant temperature is increased. Large in- 
creases in coolant temperature are made possib'e 
by the use of glycol. After this, the viscosity of the 
lubricating oil is decreased. 

These changes in conditions are cumulative, so 
near the end of one of these tests the engine may 
be operating at high load with high coolant tem- 
perature and low viscosity lubribcant. After each 
change in conditions the engine is operated for 15 
hr, during which time the blowby is measured con- 
tinuously. By observing these readings, it is often 
possible to tell when scuffing occurs. At the end of 
each 15-hr period, the cylinder heads are removed 
for inspection of the cylinders, and, if necessary the 
pistons are removed for inspection of the rings. 
The material in the parts that scuff first is then 
judged to have lower scuff resistance than the other 
material. 

If, at an inspection, the parts are scuffed in only 
one cylinder, a complete new setup is installed in 
that cylinder and the test continued with consid- 
eration given only to the parts that have not been 
changed. It is then possible at the end of such a 
test to classify the special material regarding its 
scuff resistance in comparison to a standard ma- 
terial. 

(Paper on which this abridgment is based is 
available in full in multilithographed form from 
SAE Special Publications Department. Price 25¢ to 
members, 50¢ to nonmembers.) 
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Fig. 7—Cylinder wear profile under corrosive wear conditions—labora 
tory test 
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Before an SAE Dinner 


Preparing an SAE Dinner is like making a salad. The ingredients 
—— people, decorations, food, and flowers. Like salad, the indi- 
vidual piece of lettuce or vegetable may not be highly tempting. 


Put them together, add a favorite dressing. Result: a real treat. 


A few hours preceding dinner we find many people con- 


tributing their specialties to assure a successful event. 


® 


Here are some of those people mak- 
ing a barren room a banquet hall. 


@ 

The most interesting speech and the 
best of music cannot be appreciated 
unless heard. Here's another one of the 
people checking his public address 
equipment which will be used ex- 
tensively during the ensuing hours. 
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® 


A drape in the right place 
and, of course, an SAE em- 
blem, sparks the decorations. 


© 


Flowers are essential too. 


©) 


It’s been a long day for the folks 
in the kitchen, but they're ready. 
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Before 


© 


All set, except numbering 
the tables. Members of the 
host Section do their bit. 


The line-up. Every SAE Dinner has 
its honored guests. Here they are 
—lined up in the order in which 
they will sit at the speakers’ table. 


Then they march into the banquet hall. 


© 


The Program Starts ! 
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é4QOORDINATING RESEARCH COUNCIL'S big- 

gest contribution has been cooperation itself 

. the chance it has given for mutual interchange 

of ideas between automotive and petroleum engi- 
neers.” 


All who have been associated with CRC’s pains- 
taking efforts and major accomplishments will cry 
“Amen” to this evaluation of its accomplishments 
made by T. A. Boyd on the eve of its 10th anniver- 
sary. 


Organized by SAE and API as sustaining mem- 
bers, CRC had the spirit and practice of coopera- 
tion already in its bloodstream when it came into 
being May 1, 1942. It actually was sired by two 
groups long steeped in the cooperative tradition 
the Cooperative Fuel Research and the lubricating 
research activities of the SAE. CFR had been func- 
tioning actively since 1921: The SAE lubricants re- 
search committees since far back in the Society’s 
history. 


CRC’s 10 years of achievement have recorded 
assistance both to civilian industries and to the 
military. That military demands for help have 
been great is natural. United States has been in 
either a hot or a cold war ever since CRC was born. 


But growing military demands have been paced 
by steady growth of civilian industry projects 
throughout the years. As CRC’s 1951 Annual Re- 
port commented: “The increasing emphasis on mili- 
tary projects reported in last year’s Annual Report 
has been further accelerated during the past year. 

.. This has not been accompanied by a corre- 
sponding decrease in civilian projects such as oc- 
curred in 1950, but has actually increased the total 
work-load being carried.”’ 


Something like two-thirds of current CRC proj- 
ects, however, are either being carried out at the 
express request of the military, or are projects in 
which the military is vitally interested and to which 
it is contributing support. 


Hundreds of individual project results have com- 
bined to make CRC’s major 10-year contribution to 
better matching of fuels to engines and engines to 
fuels ... and its equally great help to matching 
lubricants to the changing requirements of automo- 
tive equipment of all kinds. Between 600 and 700 
engineers are participating actively in CRC techni- 
cal and administrative work. 


CRC’s assistance has touched almost everything 
that moves by internal-combustion engine powe1 
on the ground or in the air. As CRC starts its sec- 
ond decade, its Fuels and Equipment Research Com- 
mittee has under active investigation 12 major proj- 
ects—and about 5 more in the preliminary study 
stage. And its Lubricant and Equipment Research 
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Is 


10 Years 


Old 


By D. P. Barnard 


President, Society of Automotive Engineers 


Committee has 6 major projects under active in- 
vestigation and 1 in the preliminary study stage. 


Like the SAE and the API, the CRC has brought 
lasting friendships and sound goodfellowship as 
well as technical aid to those who have worked in 
and through it. It has done its job by keeping con- 
stantly exposed for all to see the ever-changing 
needs of new equipment designs and the never-still 
technical requirments of fuels and lubricants to 
match. 


The first word in its name has been written large 
in its first decade of life. It bids fair to be written 
ever larger in the next. 





How Good Are Substitute 


None stacks up with copper. 


Each has its shortcomings, but may 


have to do if copper gets so tight that alternate metals become a must. 


T’S pretty hard to beat copper when it comes to 

filling the needs of a vehicle radiator—low cost, 
ease of fabrication, strength, and long life. Alumi- 
num, coated steels, clad metals, and other replace- 
ments tried all lack one or more of these must 
qualities. 

Some of these materials fall short of meeting the 
goal because they just don’t have the basic prop- 
erties needed. Limited experience and need for 
more development account for the troubles met in 
other cases. 

Briefly, here is how the radiator materials situa- 
tion looks at this point: 


@ Alumnium will not replace copper and brass 
until some one comes up with a cheap method of 
making radiators from it. Presently known tech- 
niques are too costly. And vehicle makers still don’t 
know how to get around the corrosion problems that 
are sure to come from waters in certain areas once 
aluminum radiators are placed in service. 


1. Aluminum: What's Holding It 


GMC'’s Harrison Radiator Division has been work- 
ing on aluminum radiators since the end of World 
War II. It now is building up field experience with 
them. Some 35 such radiators are in use through- 
out the country, says Harrison’s chief engineer, J. 
R. Holmes. 

In the light of Harrison’s limited experience to 
date, Holmes reports the pros and cons with alu- 
minum. 

On the plus side, aluminum has these features: 

1. Reduction in weight of the assembly. 


2. Relatively good heat transfer characteristics. 


3. Ready availability, since bauxite is one of the 
most plentiful raw materials in the world. 


4. Ability to take cooling system pressures. The 
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@ Other substitute metals call for a coating of one 
kind or another. And you can’t be sure you'll get 
a 100% continuous coating in production. That 
means localized corrosion will be a certainty all 
too often ... a situation vehicle makers can’t af- 
ford to chance. 


@ So long as there is still copper around, it would 
be wise to stretch what's available over more units. 
That means more efficient design from a cooling 
standpoint. It’s the answer to getting the engine 
cooling job done with fewer pounds of copper. 


@ But if a real squeeze on copper does come, and 
substitutes are forced to take its place, more than 
ever before intensive steps will have to be taken to 
ward off corrosion. Inhibitors will become even 
more important than now. At that time they will 
have to help prolong the life of the radiator, rather 
than that of the engine alone. 


Up 


completely brazed or welded unit is a natural in this 
respect. It’s something the industry has been look- 
ing forward to for a long time. 

But right now aluminum’s liabilities seem to out- 
weigh its assets. 

For example, Holmes noted, that the cost of an 
aluminum radiator is considerably higher than that 
of a copper radiator. The salt bath used for brazed 
jobs is very expensive, and each radiator dipped in 
this salt bath drags out a considerable quantity 
At the current price it amounts to about $2.00 worth 
for each radiator. 


Tough to Repair 


At the present time, no known solder is compati- 
ble with coolant solutions which can be used on 
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ALTHOUGH copper allocations to the automotive industry have been somewhat eased, vehicle makers are 


not out of the woods yet on copper for radiators. 


The search for suitable alternate metals still goes on at a 


brisk pace, just in case sudden military demands syphon off limited quantities of copper now available. 


These five radiator engineers and materials men told of the present state of the art of getting around the 
copper shortage at the SAE National Passenger Car, Body, and Materials Meeting, March 5, 1952, in Detroit. 
They are (left to right): R. W. Scoville, Chrysler; Joseph Gurski, Ford; R. J. Birkholz, International Harvester; 
J. H. Cooper, McCord Corp.; and J. R. Holmes, Harrison Radiator. 


This article highlights what these men said about the radiator substitutions situation. 


A word-for-word report of all the discussion at this session, from both the five panel members and discussers, 


is available from SAE Special Publications Department as SP-85. 


aluminum. Therefore, the joints must either be 
brazed or welded. This means subsequent opera- 
tions to the making of the core and, at the present 
time, it must be hand-welded. This runs the labor 
cost very high 

Another trouble inherent with brazed aluminum 
radiators is voids, which must be repaired. At pres- 
ent they must be welded—if they are accessible 
for want of a solder. However, in the ordinary tube 
and fin radiator, or tube and center radiator, there 
are possibilities of voids which are not accessible to 
a welding torch or arc: How to close these leaks 
presents another problem. 

Plastics have been suggested and tried, but they 
are an unknown quantity. The process is very dif- 
ficult and the life of the repaired spot is unknown. 


MAY, 1952 


Price: $1 to members, $2 to nonmembers. 


The plastic to be used must be easily applied. It 
must be nonsoluble in any solution which we can 
expect to be used in a radiator, and there are many 
It must withstand the current operating tempera- 
tures, with the higher pressure caps, which will 
run up in the neighborhood of 250 F in some cases. 
At the same time it must be able to withstand sub- 
zero temperatures of - 50 F. 

Presently, that is quite an order for plastics, even 
when applied by an expert at the factory. It’s even 
tougher for the man in the field, who has to apply 
the material on a dirty-radiator after some damage 
has caused a leak. 

Another drawback with aluminum is its lower 
thermal conductivity. The thermal conductivity 
of aluminum is 1.95 Btu per(min) (sq ft) (deg F per 
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Fig. 1—Aluminum radiators can be made to compare with copper ones 

in cooling performance. The solid black curve represents performance 

of an all copper cellular radiator while the dotted ones show the per- 
formance range aluminum tube and center radiators 


ft) at 169 F. The 160 F is a common coolant tem- 
perature. This conductivity is approximately one- 
half that of copper, which is 3.67. This would imply 
considerable loss with aluminum over copper, but 
that is not too serious. It depends upon the gage 
of the material used. The resistance to heat trans- 
fer is in the film adjacent to the metal surface, and 
not so much in the metal itself. 


Performance Can Be Matched 

Fig. 1 shows Harrison's experience factor with 
aluminum radiators. If we take the conventional 
copper core, as represented by the heavy black line, 
then by gage and surface rearrangement we can get 
performance either above or below the copper line, 
as indicated. This increased material or gage is 
relatively unimportant, as the increased weight is 
a very small percentage of the total. 

Therefore, we can say, at the moment, that cool- 
ing performance of aluminum radiators can be 
made comparable to that of copper radiators with- 
out too much increase from normal copper gages or 
increased surface at copper gages 

Of current type radiators, the tube and fin and 


the tube and center cores can be built readily of alu- 
minum. However, the close fit of the parts neces- 
sary with the available aluminum brazing sheets 1s 
of such degree that the tooling for cellular type core 
is practically impossible in our current experience. 
That’s because the variations in the machinery 
which produces water passages, the temper of the 
stock, and the gage variations of the stock, all com- 
bine to produce voids when the parts are mated 
The current brazing sheet is not capable of filling 
these voids. 

Another trouble with brazed aluminum radiators 
is that supply of salt for the dipping process is 
limited to a single source at the moment. The 
quantity available currently is not adequate to take 
care of Harrison production, noted Holmes, let alone 
the rest of the radiator manufacturers. 

Fixtures for holding the many aluminum parts 
during the immersion in the salt are very important. 
Therefore, they become somewhat elaborate and ex- 
pensive. Thereby hangs another tale of woe. They 
last about 100 immersions in the bath and then 
have to be overhauled or completely replaced. Cur- 
rently we have not found a satisfactory material 
which can stand the action of the salt dip, reported 
Holmes. 

Manufacturing facilities would require a major 
change in anybody’s plant in a switch to aluminum 
Conventional cellular radiator manufacturers would 
do away with their automatic dip machines, or fin 
and tube bake ovens, and replace them with salt 
bath tanks. The wash equipment, after brazing, is 
about four times as elaborate as that necessary for 
the conventional radiator soldered with conven- 
tional fluxes. 

Since it takes about 4 min to braze one of these 
aluminum units, you can see the number of pieces 
of equipment which would be necessary, as com- 
pared with the automatic solder dip machine, or 
bake ovens, which take a matter of seconds from 
start to finish. The brazing operation requires 
about 10 times the weight of salt to that of the 
product plus fixture. That gives you some idea of 
the floor space and terrific capital investment 
necessary to set up for high production of this type 
of unit 


2. Other Substitutes: Porosity Their Weakness 


Other materieis are just about as badly off as 
aluminum at this stage of application development, 
said Joseph Gurski of Ford. Substitutes now avail- 
able can’t match current radiators for quality. 
Many radiators can be built at a saving of about 
25 to 45% of the brass mill product used by substi- 
tuting lead alloy coated or copper-clad steel or pos- 
sibly zinc fins; but their life would be measurably 
shorter. 

Their cost will be increased from 15 to 35% be- 
cause of materials and processing alone. This does 
not take into consideration any tooling costs that 
would have to be absorbed. And in many models of 
radiators the tooling costs will be extremely high. 
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Radiators can be built with an additional saving 
of 30% of the brass mill product by substituting 
copper or brass-clad steel for tanks, headers, and 
fittings; but their life would be measurably shorter 
with failures in about one year. 

Not that all these radiators would fail in one year, 
emphasized Gurski. No doubt many of them would 
last considerably longer, but there would be a per- 
centage. 

The use of clad materials is theoretically feasible. 
However, because of the thin layers of corrosion- 
resistant coatings, the possibility of defects in these 
coatings always exists. 

Since the inspection of such material is done by 
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human beings, an absolute inspecting technique is 
not available. The possibility of using material 
which will subsequently fail is real. 

The picture is further confused by variations in 
material supply. It is difficult to plan when one 
cannot even predict what the situation will be 30 
days ahead. However, any decision has to be made 
well in advance of any actual production date. It 
is impossible to make a conventional radiator today 
and then use a substitute radiator tomorrow. 

Gurski spelled out known facts about substitutes 
in terms of three radiator parts categories: (1) pri- 
mary surfaces such as tanks, headers, tubes, and fit- 
tings, (2) secondary or fin surfaces, and (3) a com- 
bination of the two 

Tn all cases, the changes in primary surfaces are 
expensive but more dangerous, said Gurski 
The changes in the secondary surfaces are more 
expensive, but less dangerous. While substitutions 
for secondary surfaces are much more expensive, 
they are the least objectionable to the radiator 
manufacturers. That’s because they reduce quality 
the least and are the location of the largest possible 
conservation sources. 

Gurski illustrated this by giving a breakdown of 
the amount of materials that go into an average 
fine and tube type radiator. The figures which fol- 
low are expressed in brass mill product, not copper 
content 


less 


@ Fins—45% 

@ Tanks—-14% 

@ Headers—9% 

@ Tubes—25% 

@ All other classifications—-7% 

Continued Gurski, copper and brass radiators 
have proved fully adequate, and in the vernacular 
of one of the popular radio programs, ‘‘No other 
radiator can make that claim.” 

Radiators occupy a unique place in the category 
of automotive parts. The copper and brass in the 
radiator is expected to and does last the life of the 
ear. The reason is perfectly obvious. These two 
materials have that all-important property, that 
basic property of corrosion resistance. This basic 
property is the outstanding requirement of any 
primary surface which goes into contact with the 
coolant 

Another extremely important requirement is sol- 
derability and, to a lesser extent, strength and 
formability. 


Steel Won't Hold Up 


Use of steel without any coating in such surfaces 
is just out of the question. Painted steel, regardless 
of what you paint it with, isn’t desirable. In that 
case the problem resolves itself in suitably coating 
the steel to get adequate coverage and adhesion. 

Preliminary coating of any steel parts is unsatis- 
factory because of the heat applied during subse- 
quent soldering operations. This heat may affect 
the quality of coating. Coating steel after solder- 
ing is impractical because the heat of soldering 
oxidizes surfaces. And after you have closed a 
part up, there just isn’t the possibility of adequate 
inspection. 

Copper-clad steel is receiving serious considera- 
tion for the primary surfaces. 
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The most commonly considered construction is a 
10-80-10 combination in which the tens are copper. 
However, in all such cases, the adequacy of the 
material is only as good as the continuity of the 
coating which we have, cautioned Gurski, because 
the coating does all the work. 

Any defects in a coating would promote localized 
corrosion and would certainly result in failure 
Such defects could be in the material as received, or 
they could be introduced during forming operations 
in processing. 


Brass-Clad Like Copper-Clad 


Brass-clad steel is another possibility 
be at least as good as copper-clad steel, and prob- 
ably better. Brass is harder, and its tendency to 
score dies is less than that of copper. Otherwise, 
both materials are pretty much alike. 

For this material to be satisfactory, manufactur- 
ers of it would have to set up extremely stringent 
standards of quality. They would have to develop 
adequate methods of inspection to insure continuity 
of coatings 


It should 


Can't Recover Waste Copper 


This isn’t generally mentioned about copper and 
brass-clad steels, but it is a fact, that there is an 
economic loss of copper or brass because of its losses 
during manufacture . manufacture of the sheet 
itself, and trim material from manufacture of parts 

This particular scrap is not recoverable as pres- 
ent materials are. With a good deal of effort some 
of the material can be recovered. Also scrap radia- 
tor cores that are quite acceptable today for ingot 
makers could not be used. Such scrap which would 
contain, say a fin surface, would have to be sent to 
the refiners. And the refiners only recover the cop- 
per content. They would lose the zinc, lead, or tin 
that is now contained in a composite core, noted 
Gurski. 

Lead alloy coatings for tanks and headers are an 
other type of coating being considered. Hawever, 
there is relatively little information from actual 
field tests. 

One thing is known: Dip coats will be porous on 
occasion, since the continuity of such coatings de- 
pends so much on the human element of the person 
who is doing the work. There is no way of checking 
this porosity on a production scale. It is certain 
that a percentage of the material used would be 
porous. 


Two Coatings Better Than One 


Lead alloy coatings over a copper, brass-clad, or a 
copper electroplated surface should be more desir- 


able than the use of either material alone. Lead 
alloy dipping of copper or brass should be more 
uniform because the effect of porosity in one could 
be minimized by a coating with the other material. 

Copper-electroplated steel has also been consid- 
ered. Electroplating copper on tanks does not seem 
a practical production possibility. The intricate 
shape of the tank precludes any rapid production 
method for plating the tanks. It can be done ina 
laboratory with the use of conforming anodes, and 
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so forth; but even then you have a problem of get- 
ting a uniform coating. 

A bare possibility does exist, however, that copper 
plating head sheets might be feasible. Copper coat- 
ings of the order of 0.003 in. would have to be used 
in order te get any kind of protection. The figure 
of 0.003 is taken because it’s about the thickness 
that you would get in a copper-clad material. 

Again it becomes a problem of continuity of coat- 
ings since there is an inherent porosity in platings. 

The question of secondary surfaces of fin surfaces 
resolves itself into getting materials which have 
ample thermoconductivity, good resistance to cor- 
rosion, and satisfactory processing qualities—with 
specific reference to reproducibility of cooling re- 
sults. 

If a material isn’t easily soldered, you get poor 
joints, and it would reflect in inconsistent cooling 
results. 

Since in all cases we are confronted with using 
metals of much lower thermoconductivity, said 
Gurski, large expenditures of engineering effort 
are required to obtain equivalent cooling. However, 
every effort has or is being made to reduce critical 
material consumption through the use of more effi- 
cient design. 

This means that the property of thermoconduc- 
tivity has been utilized to the utmost. Any substi- 
tute materials with lower conductivity will necessi- 
tate increases, which further necessitate tooling 
changes. 

Bare steel has many disadvantages. Its thermo- 
conductivity is only 16% of that of copper, and its 
soldering qualities are bad (which would result in 
poor contact), and it has poor rust-resistant quali- 
ties. It will rust even during processing on the job. 
Because of its poor conductivity, extensive redesign 
and large increases in weight are unavoidable 

Any painting for protection during service further 
reduces cooling efficiency 


Easier Soldering 

Lead alloy coated steel is quite similar to that of 
painted steel. However, it does have certain advan- 
tages. You have much better solderability and can 
produce much more consistent results. Many radia- 
tors using this material have been made during 
World War II. 

While it is difficult to get specific service data, 
there is an implication that this material has not 
been objectionable because complaints have been 
relatively few. However, it is quite possible that 
failures which might occur two or three years after 
the radiator is in service don’t get the attention that 
one complaint gets while the radiator is still within 
the warranty period—or within, say, a period of a 
year. 

Copper-clad steel is also receiving extensive con- 
sideration for fin applications. Thermoconductivity 
of such a combination is approximately 28%, and its 
solderability should be good. Again the normal 
coating in these cases is 10% copper on each side. 


Edge Protection Needed 


It is recognized that in using such material, some 
rusting will occur, particularly during processing 
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and at the edges. These will present a problem; but 
with a much better painting job, we should be able 
to afford some measure of protection, opined Gurski. 

Since this material is relatively new, there is little 
factual data on service life. 

Solid zinc fins are being considered for certain 
design radiators. Zinc itself has a thermoconduc- 
tivity of about 28%. Its corrosion resistance is ex- 
cellent because zinc is normally used for protecting 
steel from corrosion. 

Any tendency to form white products can be 
minimized by some sort of a protective coating 
either used alone, like a dip, or followed by paint. 

Soldering of zinc is not as easy as soldering brass 
or copper, but it is possible that these difficulties 
can be overcome. The big question is that of sup- 
ply. 

Since zinc itself is a nonferrous material, any 
large increase in demand on this source may throw 
the whole question of zinc supply in a fairly critical 
state 

Brass fins have not generally been used in normal 
practice because the thermoconductivity of brass 
is only 30%. Except for this fact, brass would be 
an excellent material 


Brass Saves No Copper 


Any saving presently, say, in the amount of cop- 
per is more than offset by the larger amount cf 
brass that would be needed. In any event, alloca- 
tions of material are based on the usage of brass 
mill products, so that from a purely selfish stand- 
point of getting more tickets, this would get you 
nowhere 

Copper-clad aluminum fins have been considered 
The thermoconductivity of such combinations 
should be pretty good, and it depends to a large ex- 
tent on the relative thickness of materials used 
With aluminum at around 60%, the conductivity of 
the combination should be high, and the material 
should be solderable. 

However, there is at least one big undesirable 
factor—corrosion. Whether copper is applied elec- 
trolytically or by rolling, the possibility of galvanic 
action in the corrosive atmosphere pretty well elimi- 
nates this material from consideration 

We have put some of these materials in a salt 
spray, and what happens to them in the salt spray 
is pathetic, advised Gurski. You end up with two 
pieces of copper and no aluminum 


Facts on Brazed Steel Job 


The third classification is that of a combination 
of primary and secondary surfaces. Referred to 
here is the much publicized brazed steel construc- 
tion for which claims of 75% saving of copper have 
been made. In this type of construction, you stack 
up formed extruded fins to form a fin and tube con- 
struction. With the use of supplementary amounts 
of copper brazing wire, this section can be brazed 
to form a very solid and rigid fin and tube section 

The steel tube formed by this method is approxi- 
mately three times the thickness of the original, 
say, 0.005 in. thin material. 
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The formation of the core portions is relatively 
easy, but some method must then be devised to join 
the headers to such a core. Then copper-clad stee) 
tanks, which are integral parts of this proposal, 
must be welded or soldered to these headers. 

There are a number of objections to this type of 
construction. In any copper brazing operation, cop- 
per will flow even in small amounts; but it will flow 
to joint areas and collect in those locations and 
leave the steel surface perfectly free of copper. 

Thermoconductivity of steel used is low, and it is 
estimated that such an all-steel core probably would 


3. Redesign: It'll Stretch Copper 


So long as there is still some copper available for 
radiators, it behooves the engineers to use it as effi- 
ciently as possible. J. H. Coover, of McCord Corp., 
said that while most designers had fairly well ex- 
hausted the possibilities of taking copper out of 
radiators, there is still some red metal “in them 
there hills.””. That goes for use of thinner gages in 
tanks and head sheets and higher cooling system 
pressures 


Better Cooling from Lighter Cores 


New radiator design might also provide for dif- 
ferent types of cores capable of withstanding these 
higher pressures. This would make possible the use 
of smaller and lighter cores, giving sufficient cooling 
by means of bigger temperature differentials be- 
tween the fin surfaces and the cooling air supply. 

But it is not only in the radiator itself that we 
can look at design to help economize on the use of 
copper and brass, which really are critical materiais, 
despite the present relief 

We have to look at it by examining the whole 
powerplant, the whole car design, insofar as those 
items concern a radiator. It includes items such as 
bumper shapes and locations, the form of cross- 
sections of bumpers, the shapes and sizes of grilles 
also the horn and fog light locations, engine heat 
rejection characteristics, and provisions for escape 
of heat and air from under the engine hoods. 


Improve Cooling, Save Pounds 

Any change in the cooling system or the condi- 
tions surrounding it which results in an improve- 
ment of even as little as 4 F in the air-to-boil, under 
a given loading condition, may permit a reduction 
in number of fins per inch required in a radiator 
That would reduce the copper fin content by ap- 
proximately 1 lb per unit. 

If this were applied to 800,000 vehicles, the num- 
ber for which copper was to be made available in 
the second quarter (that has been changed now), 
this saving could total 800,000 lb. That is a whole 
lot of copper when you are trying to get tickets for 
it from the government people. 
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weigh at least twice as much as the conventional 
copper and brass core to get comparable cooling. 

The corrosion resistance of such a core will be 
inadequate since the surface is entirely free of any 
kind of coating. But this design proposes the use 
of steel tubes. 

Most or all of the savings affected by elimination 
of the tube is given back in the copper that is used 
for brazing, and as a matter of fact a conventional 
radiator design with tanks, headers, and fittings of 
copper-clad steel, tubes of brass, and fins of lead 
alloy coated steel would save nearly as much copper. 


The money saving at present metal prices could 
easily amount to 44¢ per unit 


Takes Stylists to Task 

Car body design also affects the cooling efficiency, 
showed Cooper. Some stylists want to close up the 
grille openings entirely or at least to hide them 
behind bumpers. They also want to reduce the 
hood heights so that the radiator with the frontal 
areas required to meet the limited air conditions are 
too low and too wide to permit the use of the fan 
coverage. 

Inadequate cooling at curb idling and parade 
driving speeds results from badly proportioned 
radiator face areas. The coolant becomes heated 
over the core surface covered by the engine fan, then 
circulates back through the ends of a very wide core 
and again passes through the live center areas of 
the core, doing little work because it is already at a 
temperature too near those of the fin surfaces. The 
circulation can get very bad under idling conditions 
and the coolant boils in a very short time 

Cooper decried mechanically silly effects of styl- 
ing on a car and on powerplant performance. Tri- 
fling reductions in front-end air flow resistance, 
which are sometimes used as excuses for hampering 
the cooling system operation, do not seem to be 
worthwhile when compared with total drag. (This 
includes the drag created under the car where effec- 
tive streamlining generally does not exist.) 

An example of the effect of bumper shape was 
found recently on a pilot model of a new car of ex- 
cellent quality. The lower two-thirds of the bumper 
face was convex and the other third was concave. 
At low speeds it acted as a deflector throwing much 
of the air upwards and away from the grille open- 
ing. The reduction of air supply to the radiator 
caused a cooling loss of about 3% at 60 mph. 

Cooling tests were then run on the same car with 
the bumper entirely removed, and a gain of about 
10% was noted. 

Such a condition might easily amount to 2 lb of 
copper or some 85 or 90¢ in raw material cost. 

In another case, the bumper guards were moved 
sideways. They were removed from the area di- 
rectly in front of the radiator, giving an increase 
of approximately 3%. In another instance, fog 
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lights were relocated on the front of a car, with a 
cooling improvement of more than 4% resulting. 


Critical Metals Halved 


An outstanding example of design improvements 
and their effects on copper and brass requirements 
in radiators exists in a recently disclosed new model. 
This car has adequate cooling. The weight of these 
critical metals today totals only 51% of the weight 
used in the lower powered 1951 model of the same 
car. The radiator was reduced from around 43 lb 
to something under 23 lb 

Most of this saving is due to complete redesign of 
the engine. It has reduced the heat rejection. But 
a considerable amount of the improvement is due 
to the adoption of radiator tanks and head sheets 
of rounded cross-sections to replace the former 
rectangular-shaped top tanks. This permits opera- 
tion at a higher pressure and the use of much thin- 
ner cores than were previously required. 

It is impractical to apply very high pressure caps 
to cooling systems where the tanks have very large, 
flat areas such as were used until recently in most 
cars. Tanks of rectangular cross-sections, no mat- 
ter how many ribs you apply to them, always breathe 
and give you difficulty with diaphragm action be- 
tween the ribs. Generally the diaphragm ridges 
and you get cracks. 

But the newer designs with rounded tanks com- 
bined with rounded head sheets—-or flat heat sheets 
suitably established by sending tubes into them, 
combined with half-round or half-oval tanks 


allow you to operate at pressures which would cause 
very rapid failure under the action of the pressure 
caps now being used on those cars which get along 
with the smallest and lightest radiators. 


Opportunities for Thinning Gage 


In the face of the presently extremely critical 
situation, our cooling system installation should be 
carefully re-studied. Where radiator top and bot- 
tom tanks were made for a design for earlier models 
which operated without pressure caps, the tank and 
head sheet should be redesigned to use the oval 
sections so that they can be made from lighter gage 
materials. 

They could operate at higher internal pressure 
providing for greater temperature differentials be- 
tween air and water. The top tank inlet baffles 
should be improved wherever possible so as to re- 
duce the air ratio of the cooling water at high 
engine pump speeds. This sometimes seriously 
affects the cooling performance on some vehicles. 

Radiator mountings in some cases could be im- 
proved to reduce the strains placed on cooling units 
while traveling over rough roads. This would per- 
mit the use of extremely light metals in the primary 
and secondary cooling surfaces as well as in the 
radiator tanks and head sheets. 

In some instances, changes could be made from 
a characteristically heavy type of core to a type 
vielding high capacity while containing only a 
minimum amount of critical materials. 


4. Inhibitors: Bigger Job with Substitutes 


Again, a lot of inhibitors may become a very im- 


Substitute radiator materials are inherently more 
susceptible to corrosion. Efforts to improve the cor- 
rosion resistance by various protective coatings or 
claddings, if not fully protective, may leave much 
work to be done by inhibitors to prevent failure, 
ventured R. W. Scoville, of Chrysler. 

Steel and aluminum have been given lots of con- 
sideration as radiator materials. Steel, if possible, 
must be protected from contact with the coolant 
Failing this, a noncorrosive coolant or an adequate 
inhibitor to make the coolant effectively noncor- 
rosive would be needed. Metallic or organic pro- 
tective coatings on steel, if porous, may lead to 
accelerated attack in local areas and early failure 
This adds considerably to the difficulty of obtaining 
sufficient effectiveness from the inhibitor. 

It is desirable, if at all possible, to keep any cor- 
rosive attacks spread out on large areas. If the 
attack is localized, it is particularly dangerous in 
view of the thin metals which must necessarily be 
used in radiators, reasoned Scoville. 

Aluminum has inherently high chemical activity. 
Upon exposure to air, an oxide film begins to form 
immediately on the aluminum surface. This film 
has protective value under certain conditions. 

However, weaknesses or breaks in the film are 
points where corrosion may start. 
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portant factor in the success of aluminum as a 
radiator material. There undoubtedly are prob- 
lems to prevent corrosion. products of aluminum, 
particularly in the hydroxide form, from forming. 
This would add another ill to the cooling system 
problems ... possibility of plugging the radiator 
itself. Previously the main worry has been the 
plugging from the corrosion in the engine. 

It is current practice as we know that reputable 
brands of antifreeze are supplied containing inhibi- 
tors of the manufacturer's formulation. In this 
way, protection against corrosion is provided by the 
addition of antifreeze to the cooling system. How- 
ever, in the summer with the antifreeze drained out, 
inhibitors must be added separately, and the prac- 
tice of continuous and regular use of inhibitors is 
to be highly recommended. 

It is unfortunate that the protection during the 
summer months is probably all too often neglected, 
to the car owner’s ultimate regret. The function of 
inhibitors is to prevent corrosion which would cause 
damage to the cooling system metals and parts. 

Also of great importance is the prevention of the 
deposits and corrosion products that will plug the 
radiator water passages or build up in the engine 
jackets and cause detrimental effect on engine 
operation and life. 
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Aviation Spark Plug Fouling 


Part |-Its Control by Tricresyl Phosphate 


V. E. Yust and E. A. Droegemueller 


HIS is Part I of a two-part article. Part II, dis- 
cussing the cause of fouling, will appear in next 
month’s SAE Journal. 


RICRESYL phosphate used as a supplementary 

lead scavenger has been found to reduce spark 
plug fouling appreciably. 

The tricresy] phosphate is added with ethylene 
dibromide to the aviation ethyl fluid. Test results 
show that the tricresyl phosphate lessens the metal- 
lic lead content of spark plug deposits, which 
Part II of this article will explain—seems to be 
largely responsible for fouling. Flight tests are 
being conducted to confirm this and to determine 
whether there are any undesirable effects from its 
use. The first 4000 hr of flight testing indicate a 
definite reduction in spark plug fouling 


Tetraethyl Lead Content of Fuel 


The manufacturer of aviation gasoline uses tetra- 
ethyl lead to increase the antiknock quality. Many 
data have been quoted on the effect of tetraethyl 
lead content of the fuel on the spark plug fouling 
problem. Similar tests were conducted as part of 
this investigation to provide a comparison with the 
other factors investigated. 

A laboratory spark plug fouling test procedure 
was developed at the Shell Wood River Research 
Laboratory to investigate the spark plug fouling 
problem. The engine selected for the preliminary 
fouling test program was a four-cylinder aircraft 
engine, operated under simulated cruise conditions 
known to give severe spark plug fouling in the field. 
The operating conditions for this test procedure are 
given in Table 1. The fuel/air ratio used was 0.053 
0.055. 

Spark plug fouling was found to occur first in No. 
4 cylinder, which was also the coldest cylinder 
(maintained at 290-310 F), and consequently this 
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was selected as the test cylinder. The test consisted 
of measuring the time for spark plug fouling to 
occur. The criterion of fouling was the operating 
time required for severe engine roughness upon 
switching from dual to single ignition. 

Engine roughness was accompanied by a drop in 
cylinder head temperature and an increase in in- 
take pipe temperature of the No. 4 test cylinder, 
indicating backfire. It was found that plug fouling 
occurred in about 4 hr, with a conventional aviation 
fuel containing 4.0 ml TEL per U. S. gal and using a 
high-grade straight mineral oil. Reproducibility of 
fouling time was quite good, as indicated by succes- 
sive repeat runs ranging from about 3'% to 4'% hr 
for a given fuel and set of operating conditions. 

In this test, the quantity of plug deposit was rela- 
tively small and the fouled plug was characterized 
by a glazed gray-black deposit on the nose of the 
ceramic. The deposit on the side of the ceramic 
normally consisted of a thin coating of light-colored 
powder with no evidence of filling the cavity. In 
some cases, tracking was apparent indicating that 


Table 1—Spark Plug Fouling Test Conditions for 
Laboratory Fouling Test Engine 
2000 
0.053-0.055 
290-310 
29.4-29.6 


Speed, rpm 

Fuel/Air Ratio 

Cylinder Head Temperature ‘Test Cylinder), F 
MAP, in. of Hg 

BMEP, psi 95-100 
Carb. Air Temp., F 95-105 
Spark Timing, deg BTC 28 
Compression Ratio 7:1 
Test Plug Type Pt Electrode 
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2—Effect of scavengers and tetraethy!l lead on plug fouling in 
laboratory test engine 
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Fig. 3—Etfect of scavenger concentration on plug fouling in accelerated 
laboratory test 
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the spark passed down the side of the ceramic core. 
The results of tests on three different lead concen- 
trations in the laboratory fouling test engine show: 


Fouling 
Time, hr 


Tetraethy!l lead, 
ml/U. S. gal 


2.95 61% 
4.0 4+ 
4.85 1% 


This trend is substantiated by full-scale single- 
cylinder and multicylinder dynamometer testing as 
well as by airline service records, as shown in Fig. 1. 

Aviation ethyl fluid consists primarily of tetra- 
ethyl lead and ethylene dibromide (EDB lead scav- 
enger). In engines averaging 1200 hp for 1000 hr, 
tetraethyl lead is consumed which contains the 
equivalent of roughly '% ton of metallic lead. Dur- 
ing combustion of the fuel, most of the lead is con- 
verted to PbBr, or to one of the more complex lead 
salts. The PbBr, has a melting point of 703 F and 
a boiling point of 1684 F at atmospheric pressure 
and is exhausted from the engine as a gas at most 
operating conditions. Because the EDB removes 
the bulk of the lead from the combustion chamber, 
the investigation of lead scavengers was centered 
around getting rid of the remainder of the lead 
oxidation products or rendering them relatively 
harmless. In other words, efforts were made to 
supplement the EDB normally used. Since metallic 
lead was found to be a major offender in spark 
plug deposits, additives were investigated with a 
view toward lowering the metallic lead concentra 
tion of combustion chamber deposits. 

Metallic lead is a very stable material and is not 
easily removed from spark plugs. Additives were 
studied which would preferentially react with the 
metallic lead residue during combustion. One ap- 
proach to the problem was the use of additional 
EDB.' This, however, produced only a small in- 
crease in the time for fouling. Literally hundreds 
of spark plug fouling tests were run on various 
scavenger combinations and concentrations. The 
materials tested included various compounds which 
were synthesized specifically for this program. The 
use of phosphorus compounds was studied in con- 
siderable detail. Tricresyl phosphate (hereafter 
referred to as TCP) was extremely effective in mini- 
mizing spark plug fouling. Whereas the conven- 
tional scavenger gave a spark plug fouling time of 
about 5 hr, the special TCP scavenger mix oper- 
ated satisfactorily for 62 hr with no evidence of 
fouling (See Fig. 2). This represented an increase 
greater than 1100% in the time for spark plug foul- 
ing, in contrast with only a relatively small increase 
for the increased halide scavenger 


Effect of Concentration 


The optimum concentration of TCP was deter- 
mined by means of a more accelerated test pro- 
cedure which involved the use of very rich mixture 
idle for 5 min out of each half hour of operation. 
A lead concentration of 4.0 ml TEL per gal was used 
and the total scavenger concentration (TCP . EDB) 


> ASTM Bullet Nin 
i for Aviat 
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was maintained at one theory. The optimum con- 
centration of TCP was found to be approximately 
0.2 theory {assuming an end product of Pb,(PO,),}, 
as shown in Fig. 3. The complete substitution of 
TCP for EDB gave very little advantage over the 
conventional scavenger in so far as plug fouling 
time was concerned. It was also observed that for 
a given TCP concentration, a small variation in 
EDB concentration had little effect on spark plug 
fouling time. Thus, TCP produced approximately 


What spark plug fouling is. . . 


Se deposits on the firing end of the 
plug cause sparking failure which is generally 
referred to as spark plug fouling. There are 


three types of fouling: 


SPARK GAP BRIDGING FAILURE is due to 
lodging of molten deposits across the plug elec 
trodes, which causes a direct short circuit. This 
may be caused by an increase in operating output 
which fuses deposits previously laid down or it 
may result from the release of molten deposits 
from some other part of the engine such as the 
exhaust valve. Spark plug position, combustion 
chamber design, plug gap clearance, and the un 
equal distribution of tetraethyl lead and scaven 
gers are factors affecting this type of failure. 


LOW SHUNT RESISTANCE results from de- 
posits on the ceramic core which provide an 
alternative path for the electrical charge. The 
shunt resistance of the deposit decreases as the 
temperature increases. When the resistance 
falls below a certain critical value, the potential 
developed across the plug electrodes is not suffi- 
cient to produce a spark at the spark gap. This 
critical value varies with ignition systems and 
engine operating conditions, though for high ten 
sion systems it is generally in the range of 300 
thousand ohms. For the low tension system 
this critical value is approximately 100 thousand 
ohms. Thus, the low shunt resistance type of 
failure should be reduced with the increased use 
of the low tension ignition system. 


TRACKING is a surface discharge down the 
ceramic core. Conductive deposits in a finely 
divided state form on the ceramic and provide a 
tracking path which the spark may take. If the 
deposit is highly conductive, only a small amount 


the same effect on fouling time when used with 0.8 
or 1.0 theory EDB. 


Comparison of Isomers 
The ortho-isomer of TCP was used in the prelimi- 
nary laboratory fouling tests and in most of the 
general laboratory evaluation program, whereas a 
commercial product containing 17% ortho- 42% 
para- and 41% meta- isomer was used in full-scale 
engine tests discussed in a following section. The 


is required. Continued tracking may make a 
visible path and cause a direct electrical short 
circuit almost analogous to gap bridging. 


Both the military services and the airlines 
have conducted extensive flight investigations 
with a view toward finding what can be done by 
the operator to overcome plug fouling. Water 
injection, primer, and various burn-out proce- 
dures have been tried but with only limited and 
not always consistent results. Various operating 
schedules have been adhered to with some suc- 
cess. In spite of these and other improvements, 
spark plug fouling still is the major ignition sys- 
tem problem. 


FOULED 
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Fig. 4—Mixture response curves comparing TCP + EDB and conventional 
scavengers in Pratt & Whitney R-4360 single cylinder 


ortho- and para- isomers and the commercial tri- 
cresyl phosphate gave approximately equivalent 
performance in the accelerated fouling test pro- 
cedure. 


Full-Scale Single-Cylinder Tests 


Further fouling tests were conducted on TCP in 
three different types of full-scale single-cylinder 
aircraft engines. These tests involved the use of 
cyclic procedures, consisting of simulated idle, take- 


Table 2—Summary of Plug Fouling Tests on TCP 


off, and lean-mixture cruise operation. In every 
case the use of TCP greatly increased the time for 
plug fouling, the values ranging from over 110 to 
over 145% as shown in Table 2. It was also appar- 
ent that TCP minimized failure by gap bridging, 
as well as by tracking or low shunt resistance. 


Mechanism of Tricresyl Phosphate 

The mechanism by which TCP relieves spark plug 
fouling is believed to be four-fold: 

1. The formation and deposition of metallic lead 
is minimized: Physical analyses of spark plug de- 
posits from TCP fuel have revealed little or no 
metallic lead to be present. Further evidence that 
TCP minimizes metallic lead came from tests on 
plugs previously fouled which were cleaned of all 
deposits except those on the tip of the center elec- 
trode ceramic, leaving a deposit that was high in 
metallic lead concentration. The quantity of 
metallic lead present was found to be decreased 
substantially by the use of TCP fuel on the basis of 
change in deposit weight and deposit analysis. 

2. Lead salts having low electrical conductivity 
are formed: The use of TCP in the fuel results in 
the formation of lead phosphates and lead com- 
plexes such as lead bromophosphate having low 
electrical conductivity. 

3. Deposits slough off readily: The use of TCP also 
has a physical effect on combustion chamber de- 
posits. It has been observed that the deposits are 
generally soft and powdery, in contrast with the 
usual glazed form. 

4. The deposition of free carbon is reduced: In 
this connection the use of TCP in unleaded fuel 
under conditions conducive to carbon formation de- 


EDB Scavenger 
TCP + EDB Scavenget 


Conventional 


Scavenger 


hr 
Laboratory Fouling Test (Cruise) 5 
Laboratory Fouling Test (Accelerated) 1 
Full-Scale Single—Engine A 60 
Full-Scale Single—Engine B 164, 
Full-Scale Single—Engine C 81 


Fouling 
Time, hr 
62 1100 
4'2 350 
130 120 
40 145 
170 110 


Increase 


‘Failed by gap bridging; other plugs failed by tracking or low shunt resistance on conventional scavenge! 


» No plug fouling occurred during test. 


Table 3—Misfire Tests on Used Plugs (R-4360 Single-Cylinder Engine) 


Plug Performance 
As Received" 
Spark Plug 
Bomb Gap, in. 
230 0.013 
130 0.022 
130 0.018 
170 0.018 


Following 45 Min of 
Operation on TCP + EDB Scavenger 


Misfire 
IMEP, psi 
348 
253 
358 
348 


Misfire 
IMEP, psi 
338 
210 
350 


322 


* Previously operated on conventional scavenger in multicylinder engine 
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creased the deposition of free carbon. This would 
in turn minimize the reduction of lead salts to 
metallic lead. 


General Performance Characteristics 


One of the important requirements of a scavenger 
is that it has no adverse effect on antiknock quality. 
Both small-scale and full-scale single-cylinder en- 
gine tests were conducted to investigate this aspect 
of using TCP in aviation fuel. The use of TCP at 
0.2 theory concentration was found to have no 
deleterious effect on either F-3 or F-4 rich Knock 
rating. Fuel of 100/130 octane rating containing 
4.0 ml TEL per gal and 1.0 theory EDB gave per- 
formance numbers of 110.8 in the F-3 test and 133.0 
in the F-4 test. With 0.2 theory TCP added, the 
fuel rated 111.7 in the F-3 test and 133.1 in the F-4 
test. 

Detonation tests were also run using a 
Whitney R-4360 single-cylinder engine. Mixture 
response curves for 115 145 grade fuel with and 
without TCP are shown in Fig. 4 for two intake air 
temperatures. Within the reproducibility limits of 
the test, the performance of the two fuels was iden- 
tical. Thus, this small concentration of TCP ex- 
erted no noticeable effect on antiknock quality 
either in the laboratory knock-test engines or in 
the R-4360 cylinder. 

The use of TCP was investigated both from the 
standpoint of its effect on the preignition rating of 
a fuel and also its effect on preignition-limited out- 
put of an engine during prolonged operation. The 
fuel preignition ratings were conducted using a 


Pratt & 


small-scale engine and a procedure similar to the 


conventional “CRC F-20 Supercharged Test Pro- 
cedure for Determining Preignition Characteristics 
of Aviation Fuel,” except for the use of different 
types of aviation plugs as sources of preignition. 
TCP was tested in concentrations up to 1.0 theory 
and was found to have essentially no effect on pre- 
ignition ratings using either the nickel electrode 
or platinum electrode-type plug. 

Additional tests were run to establish whether 
combustion chamber deposits from TCP fuel affect 
preignition characteristics. The test consisted of 
operating a modified F-4 engine for 50 hr using 
simulated cruise conditions with periodic determi- 
nations of the preignition-limited output of the 
engine. In this test, an additive which tends to 
contribute to preignition is characterized by a de- 
crease in preignition-limited indicated mean effec- 
tive pressure with operating time. TCP was found 
to have no detrimental effect on preignition-limited 
output, exhibiting the same upward trend of pre- 
ignition-limited imep with operating time as ex- 
perienced with the base fuel. 

To establish further the effects of converting to 
the TCP + EDB scavenger in the fleld, used plugs 
from a multicylinder engine operated cn conven- 
tional fuel were tested for misfire imep in a R-4360 
single-cylinder engine. The use of TCP fuel for 45 
min at 160 psi imep increased the misfire imep in 
every case, as shown in Table 3. 

Tests were conducted to determine whether the 
TCP EDB scavenger affected the neoprene and 
Buna N rubber used in current aircraft engines. 
The rubber swell test consisted of measuring the 
volume change after soaking periods of 70 and 168 
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Fig. 5—Spark plugs from R-4360 engine. Plug at left operated 200 hr 
on EDB scavenger; plug at right operated 400 hr on TCP EDB 
scavenger 


Fig. 6—R-4360 cylinder head after 400-hr test on TCP + EDB scavenger 


hr. An additional volume measurement was taken 
after the material had been allowed to dry at 158 
F for 70 hr. Results of these tests indicated that the 
swell characteristics were the same with the con- 
ventional scavenger and the TCP + EDB scavenger. 
The rubber samples showed no indications of de- 
terioration after the immersion. 

The TCP + EDB scavenger was also investigated 
from a general performance standpoint in a variety 
of engines. These tests confirmed the beneficial 
effects on the fouling problem and revealed no 
harmful effects from its use. The quantity of com- 
bustion-chamber deposits was reduced in some en- 
gines and was essentially unchanged in others. It 
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TABLE 4—Inspection Properties of Lubricating Oil (P & W R-4360 Test on TCP © EDB Scavenger) 


New Oil 


Viscosity at 210 F, Saybolt Universal, sec 96.5 
Total Acid Number, Electrometric 0.2 
Pentane Insolubles - 
Benzene Insolubles 

Phosphorus, % by weight 


was also indicated that the special scavenger may 
reduce exhaust-valve-crown corrosion which is a 
problem in service. 

Although the concentration of TCP required is 
very low, various physical and chemical tests were 
run to assure that the performance with respect to 
stability and corrosion will not create new problems 
TCP has essentially no effect on fuel inspection 
properties, except for the apparent gum values 
The gum values by the present test methods are 
somewhat increased because of the low volatility 
of the additive, though the increase can be ac- 
counted for by the quantity of TCP added to th 
fuel. There was no increase in gum deposition o1 
lacquering in engine operation 


Evaluation in Full-Scale Engine 


Preliminary to flight evaluation of TCP, a full- 
scale engine dynamometer test was conducted to 
determine whether the small engine results were 
qualitatively applicable to large aircraft engines 
and whether the use of the scavenger was attended 
by any hazards. A Pratt and Whitney R-4360 en- 
gine was employed for this test. The engine was 
equipped with a low-tension ignition system, spark 
plugs having platinum electrodes, Ni-resist guides, 
and TPM valves. The test consisted of a series of 
25-hr cycles, each of which represented take-off, 
climb to cruising altitude, and sustained long-range 
cruising during which power was reduced periodi- 
cally to compensate for reduced load. Slow let- 
down was simulated at the end of the cycle. The 
fuel air ratio for the cruise part of the cycle was 
0.06. The engine was operated a total of 400 hr. 

No spark plug fouling occurred, and no plug 
cleaning was required throughout the 400-hr test. 
The only servicing given the plugs during the test 
was at 275 hr when the entire set was regapped to 
conform with conventional field practice and to 
minimize the possibility of misfiring due to exces- 
Sive gap growth The plugs were operating nor- 
mally, and this service was performed only as a 
precautionary measure. Examination of the plugs 
at the conclusion of the test, by bomb and single- 
cylinder Labeco 17.6 cu in. engine tests, indicated 
the plug performance was substantially equivalent 
to that obtained on reconditioned clean plugs. This 
was considered an outstanding record of spark plug 
performance for this type of operation. Spark plug 
gap growth during this test was approximately 
0.002 in. per 100 hr, which was considered normal 
for this type of operation. It appeared that no re- 
gapping would have been necessary during the test. 
A typical spark plug from the 400-hr test is shown 
in Fig. 5, and is compared with a plug having average 
deposits after operation for 200 hr on conventional 
scavenger. Of the original 56 spark plugs, 53 were 
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150-Hr 263-Hi 305-Hr 

Sample Sample Sample 

99.2 101.7 103 
0.31 0.53 0.91 
0.59 1.20 1.35 
0.52 1.03 1.17 
0.013 0.015 0.011 


Stillin use at the end of the test. Three plugs failed 
Structurally. 

Visual inspection of the cylinder components at 
the conclusion of the 400-hr test on the TCP + EDB 
scavenger did not disclose any evidence of abnormal 
attack on engine parts. The combustion-chamber 
deposits were light to moderate, and more import- 
ant, were soft and powdery to a large extent in 
contrast with the usual glazed condition. Further- 
more the deposits rubbed off easily. A typical cylin- 
der head is shown in Fig. 6. The intake-valve seat- 
ing areas were observed to be clean and bright 
Deposits on the exhaust valve seats were normal 
and showed no tendency to chip 

Valve condition was generally considered to be 
good. There was no evidence of poor seating or 
burning. Deposits on the exhaust valve were con- 
sidered normal. Valve stem-to-guide clearance was 
generally so low as to indicate little if any wear 

Engine cleanliness in other respects was at least 
the equivalent of what would be expected with con- 
ventional fuel. Piston ring condition was con- 
sidered good, there being no signs of pitting or 
feathering and the wear being relatively low. The 
TCP + EDB scavenger caused no bearing difficulties. 
Crankpin and reduction gear pinion sludge cup de- 
posits were normal in quantity and distribution 


Lubricating Oil Properties 


The inspection properties of the oil from the 
multicylinder engine test are shown in Table 4 
Data are limited to the first 305 hr of the test inas- 
much as the oil was drained shortly thereafter due 
to a test-stand oil system leak. There were no in- 
dications of excessive oil deterioration; however, 
there was a sustained upward trend of total acid 
number and pentane insolubles which is not ordi- 
narily experienced in normal airline operation. 

The large oil capacity of the test installation (and 
hence low make-up rate) may provide explanation 
for this trend. The low phosphorus concentration 
throughout the test period is also considered note- 
worthy, indicating no large build-up in the phos- 
phorus content of the oil. 


Current Status of TCP » EDB Scavenger 


The TCP EDB scavenger is being extensively 
flight tested at the present time. Over a half mil- 
lion gallons of fuel containing the special scavenger 
have been consumed in aircraft engines. More than 
4000 hr of engine flight testing have been accumu- 
lated, all of which demonstrate a decrease in plug 
fouling. At the time of this writing no harmful 
effects from the modified scavenger have been en- 
countered. 
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What Discussers Said about TCP and Spark Plug Fouling .. . 


E. J. McLaughlin, California Research Corp. 


Some of the results obtained in our laboratory may be 
of interest for comparison. We have conducted plug foul- 
ing tests on fuels with very high lead concentrations in 
an R-2800 cylinder. A cyclic test procedure was chosen to 
represent the time and conditions that would be encoun- 
tered in a typical flight from San Francisco to Chicago 
The results of these tests are 


Hours to 
Plug Fouling 


TEL Concentration, 
cc/gal 

4.6 over 200 

11.5 125 

23.00 24 
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Fig. A—Effect of temperature on resistance of a spark plug insulator. 
Curve A represents plug fouled in service; Curve B represents resistance 
after removal of deposits; Curve C represents resistance of new plug 
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effect of operating variables on plug fouling. Our results 
directionally substantiate the conclusions reached by the 
authors. However, with fuels of normal lead levels and 
with test conditions within the range of normal airline 
operation, it has not been possible to obtain fouling in 
as few hours of operation as shown by the authors in 
Fig. 1 

Fig. 1 also shows the effect 
on spark plug fouling time in airline operation. At 4.0 cc 
TEL per gal plug fouling is indicated at about 80 hr. This 
means that an unscheduled spark plug removal must be 
made on the average every 80 hr. The particular airline 
test data may represent somewhat more spark 
plug fouling than is encountered in general airline practice 
Information supplied by 28 airlines at the 1950 Champion 
Spark Plug and Ignition Conference indicates for those 
airlines operating on 4.0 cc TEL per gal fuel that the aver- 
age number of engine hours per unscheduled spark plug 
removal is 284 hr, and varies from 1430 to 106 hr. This 
is for an average of 295 hr between complete spark plu; 
replacement Assuming that ail plugs are removed fo: 
plug fouling, the actual airline experience is 284 hr as 
compared to 80 hr per unscheduled spark plug removal 
shown by the authors. These differences in the time re- 
quired to encounter spark plug fouling emphasize the very 
large effect of engine operating conditions on this problem 

Tests have been made in our laboratory on service- 
fouled spark plugs by measuring at several temperatures 
the specific resistance between the center and ground elec- 
trodes, which is effectively the insulation resistance. Fig. A 
shows the results on one plug which overated satisfactorily 
under idle and low load conditions, but misfired under high 
load conditions. Curve A represents the decrease in re- 
sistance of the deposits and insulator with increase in tem- 
perature. Curve B shows the resistance of the same plug 
after the deposits on the insulator nose had been removed 
by sand blasting. Curve C shows the insulator resistance 
of a new plug. It should be noted that cleaning of the 
plug gave a 100-fold increase in resistance. These data 
verify the theory that deposits collected on the spark plug 
insulator reduce the insulation resistance 


The authors indicate that the preignition limited imep 
of the test engine increased with operating time as the 
combusion chamber deposits accumulated. Similar tests 
in our laboratory have shown either a decrease or no 
change in preignition limited power as deposits accumu- 
lated, with the decrease probably the result of higher sur- 
face temperatures of the deposit layer. The conclusion 
that the deposits formed with the TCP do not increase 
preignition tendency relative to the normal scavenger is 
not questioned; rather we are surprised that both the addi- 
tive and the base runs indicate that the deposit formations 
are reducing the tendency to pre-ignite 


of tetraethyl lead content 


severe 


W. C. Lawrence, American Airlines 


American Airlines has been service testing TCP in two 
DC-6 air coach airplanes. No deleterious effects were ob- 
served in the first 750 flight-hr 

The TCP is diluted with a petroleum product similar to 
gasoline. This mixture is added to the fuel through an 
eductor which meters the TCP and mixes it into the fuel 
as the fue) goes into the DC-6 tanks. Our New York 
Chicago, Los Angeles, and Dallas stations are equipped to 
supply the TCP fuel. So less than 5% non-TCP fuel, we 
estimate, will go into the test engines 


In the test aircraft, TCP fuel is used in the engines on 
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the right wing and non-TCP fuel in the engines on the 
left wing. 

None of the spark plugs operating on TCP fuel failed 
during the first 800 hr of right-wing engine operation 
Neither did any of the plugs operated on regular fuel in 
left wings during that period. (We average 1.3 unsched- 
uled plug removals per 1000 engine-hr, so experiencing 
no removals in the first 750 engine-hr was really not sur- 
prising.) So results so far are inconclusive. We are con- 
tinuing to collect data 

Plugs operated on TCP fuel are generally lighter in color 
we find. There's a noticeable difference in appearance of 
the plugs in the front and rear banks; the front set shows 
a deposit on the outside of the ground electrodes. 

Rich idle operation has been mentioned as a cause of 
fouling. In connection with altitude reversing of propel- 
lers, we have used an altitude idle compensator. Its design 
was such that it functions effectively only at fully closed 
throttle; therefore it gave little or no help in the “off- 
idle” range where the carburetor tends to meter excessively 
rich. We feel that there’s room for improvement in car- 
buretors in this respect. Such a change would help allevi- 
ate the spark plug fouling problem 


Leonard Larsen, Northwest Airlines 


Northwest uses R-4360 engines in Stratocruisers for 
short flights, which entail frequent idling. But we can’t 
always follow idle-minimum recommendations due to run- 
way conditions. So the results of the work on TCP are 
encouraging 

The increase in ASTM acid number of the TCP-treated 
fuel may worsen bearing problems. 

How long before TCP becomes commercially available? 
And how much will it increase fuel price? 


C. R. Johnson, Shell Oil Co. 


If the decision is made to use TCP 


we believe it should 
go into all aviation fuel—via the ethyl fluid. When TCP 
starts going into fuel on a production basis depends on 
when the commercial operators and the military services 
decide there is enough data to prove TCP is worth while 

The cost will be only a small fraction of a cent per gallon 


Droegemueller 


The rich-mixture condition prevailing during stacking, 
especially prolonged stacking such as is sometimes neces- 
sary at busy airports like LaGuardia, aggravates plug foul- 
ing. A change of engine operating temperatures helps, so 
it’s wise for pilots to move the throttle once in a while 
during stacking or other prolonged rich-mixture operation 


R. V. Kerley, Ethyl Corp. 


Data have been presented to indicate that spark plug 
fouling can be alleviated to a large degree by converting 
a portion of the combustion products of tetraethyl lead to 
very low volatility compounds which are characterized by 
low electrical conductivity 

This is in contrast to past experience which has indi- 
cated that conversion of these combustion products to the 
higher volatility lead compounds is desirable to obtain 
overall engine cleanliness and durability. Aircraft engines 
must operate realiably over a very wide range of condi- 
tions. Any antiknock fluid change must therefore be sub- 
jected to a great many types of service operation before 
it can be adopted with assurance that a change which 
benefits one part of the powerplant has not detrimentally 
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affected the overall utility of the powerplant and its acces- 
sory equipment. 

Test conditions have a marked effect on general engine 
condition and on spark plug fouling in particular. It is 
therefore hoped that the extensive flight tests mentioned 
by the authors will include control aircraft or control 
engines operated without tricresyl phosphate to permit a 
proper comparative evaluation of the results obtained with 
this additive 


J. R. Griffin Jr., E. 1. duPont de Nemours & Co., Inc. 


For those concerned with the handling of tetraethyl lead 
in refinery operations, we can report that blends of tri- 
cresyl phosphate with tetraethy] lead, ethylene dibromide, 
and the other materials normally used, will not present 
any difficulties in handling or storage. Extra safety pre- 
cautions over and above those already in use will not be 
necessary. 

The antiknock property of tetraethyl lead is reduced by 
a number of elements, one of the most active of which is 
phosphorus. We have observed the tetraethyl lead an- 
tagonism of phosphorus in fuels containing 3.0 ml of tetra- 
ethyl lead and as little as 0.01% phosphorus by weight 
However, less than one-fifth this amount, or about 0.002% 
phosphorus by weight is used in the formulation described 
by Yust and Droegemueller. We therefore concur in the 
authors’ observation that the recommended amount of tri- 
cresyl phosphate has no effect on the octane number of the 
finished fuel 

Possible effects of tricresyl phosphate on induction sys- 
tem deposition have been measured by a number of labo- 
ratory test methods. The results of these investigations 
indicate that tricresy] phosphate will have no adverse 
effects in this regard 

The storage stability of aviation gasolines containing the 
recommended amounts of tricresyl phosphate has been de- 
termined by conventional accelerated tests and by storage 
at 110 F. Three important observations were made in the 
course of these tests. They were: 

1. The ASTM induction period, or time required for the 
gasoline to be oxidized significantly under accelerated con- 
ditions was increased a small amount (This of course is 
a beneficial effect.) 

2. The time to the appearance of a haze in storage at 
110 F was also increased a small amount. (Again a favor- 
able effect.) 

3. The residue determined by the ASTM existent gum 
test procedure was increased We attribute this latter 
effect to the high boiling point of tricresyl phosphate which 
boils in the range of 540 F and, consequently, believe this 
adverse result to be of little importance 

It would appear therefore that the storage stability of 
aviation gasolines may actually be improved slightly by 
use of tricresy] phosphate 


R. K. Christie, Champion Spark Plug Co. 


As pointed out by the authors, the suitability of a 
scavenger is dependent upon a great number of factors 
Each of these must be investigated, to make certain that 
they do not produce a compound which after a few days 
of storage may become an excellent substitute for spar var- 
nish, require lead-lined aircraft fuel tanks, or exhibit other 
equally undesirable characteristics. 

Airline operators are well aware of the delays, incon- 
veniences, and expense resulting from the fouling of spark 
plugs, and have been actively interested in the efforts of 
engine manufacturers, petroleum refiners, and spark plug 
manufacturers to arrive at a solution to this problem. 

A survey of airline experience presented at our last igni- 
tion conference indicated that one of the leading airline 
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operators averaged approximately seven flight delays per 
day due to unscheduled spark plug removals. However, 
this number of delays actually represents something less 
than three unscheduled spark plug removals per 1000 
engine hours. Since fouling is such a relatively rare oc 
currence in terms of engine hours operated, the determina- 
tion of any significant improvement requires very exacting 
control for the extended periods of laboratory and flight 
testing described by the authors. 

One type of spark plug fouling described by the authors 
involves bridging of the electrode gaps. In the course of 
a recent alloy development program for “fine-wire’’ elec- 
trodes, we encountered rather consistent fouling due to 
gap bridging after 9 to 16 hr of engine operation when 
using a standard aviation fuel. With the same experi- 
mental electrode material, using TCP scavenger, we have 
just completed 75 hr of operation with no indication of gap 
bridging. Therefore it seems possible that the use of TCP 
scavenger may broaden the field of acceptable spark plug 
electrode materials. 

In general, we believe that the type of fouling commonly 
referred to as “low shunt resistance,” is the predominant 
one in present production spark plugs. We concur in the 
findings of the authors that the surface temperatures of 
the spark plug insulator have a partially controlling effect 
on fouling. However, our experience indicates that the 
rate of temperature change may be of more importance 
than the insulator surface temperature itself. This con- 
clusion is supported by the fact that we can almost in- 
variably produce fouling in spark plugs which have been 
removed after hundreds of hours of trouble-free opera- 
tion, by subjecting them to sudden increases in power. In 
these cases, fouling apparently results when the surface 


Tire Transgressions 


... in vehicle use, such as wrong air pressure and wheel misalign- 
ment, bring premature demise of truck and car tires. 


OTORISTS are letting themselves be robbed of 
M thousands of tire miles by neglecting to keep 
their tires properly inflated, their wheels in correct 
alignment, and by indulging in jack rabbit starts 
and stops. 

Even as little as a 10% underinflation is extremely 
critical with today’s extra low pressure tires. The 
recommended 24 lb inflation is intended to be cold 
pressure. High speed driving may increase this 
pressure as much as 5 lb, hence an allowance should 
be made for any such increase when checking tires, 
so that there will always be 24 lb at atmospheric 
temperature. 

It is impossible to set up an automobile so that the 
front wheels are in perfect alignment when straight 
ahead as well as at all angles of turn. But turning 
misalignment can be corrected to the point where 
it will not have any bad effect on front tire wear. 
A car out of line on a left turn will show fast wear 
on the right front tire and vice versa. 

Speed plus quick starts and stops cut tire life. A 
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temperature of the insulator is rapidly raised above the 
level encountered in previous service. Conversely, by in- 
creasing the power at a more gradual rate, we can usually 
operate similar plugs up to their preignition level without 
fouling 

We would also like to comment on several factors which 
aggravate plug fouling. 

Because of the high specific horsepower of modern air- 
craft engines, the idle mixture is becoming more and more 
important. With the temperatures encountered at high 
power in such engines, the spark plug engineer is left with 
little choice in the matter of design configuration to over- 
come the low-temperature fouling resulting from exces- 
sively rich idle mixtures. 

While we agree that extremely lean mixtures at cruise 
tend to aggravate spark plug fouling, there are rather com- 
pelling reasons why richer fuel air ratios are not practical. 
With the commercial airlines it is a matter of economics, 
while with the military it is a matter of range 

Some may assume that spark plug fouling increases pro- 
portionately with increases in spark plug gaps. While this 
is doubtless true for excessively large gaps, the majority 
of airlines have within the past two years obtained im- 
proved performance by increasing original gap settings by 
approximately 20%. 

In addition to the benefits discussed by the authors, it 
appears possible that the difficulties presently being ex- 
perienced in the cleaning of aircraft spark plugs may be 
greatly reduced, because the deposits formed with TCP 
are generally soft and powdery 

Should future experience confirm that cleaning is facili- 
tated, an additional economic advantage of considerable 
importance will result from the use of TCP 


J. A. Beckett 


tire will give only one-fourth the mileage at 60 mph 
than it does at 30 and one-ninth the mileage at 90 
than it does at 30. It is possible for a moderate 
priced car to exert as much relative torque on a pair 
of 6.70-15 rear tires as a large freight locomotive 
could if running on a pair of 10.00-20 truck tires, 
which is obviously silly. 

The service problems of truck tires are similar, 
but more dollars are involved and we have the added 
evil of overloading. A 30% overload means that a 
tire will give only about 55% normal service, while 
a 60% overload will cut the life expectancy to about 
35%. If a truck operator who runs consistently 
with a 30% overload and pays a $20,000 annual tire 
bill, would reduce his loads to normal, he could cut 
his tire bill to $12,000, thereby saving himself $8,000. 

(Paper “Tire Dollars and Sense” was presented at 
SAE Kansas City Section, Nov. 5, 1951. It is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 25¢ to 
members; 50¢ to nonmembers.) 





How to Substitute 


S time goes on, it will be desirable to effect greater 
A and greater conservations of alloying elements so 
as to produce the maximum possible military mate- 
rial or civilian goods, consistent with successful per- 
formance of the products. The use of the boron 
alloy steels offers one of the most attractive means 
of conserving alloys as the boron addition agents 
produce the greatest increase in hardenability in 
proportion to the per cent of material added. 

The most important consideration in the selection 
of an alternate alloy steel is to guarantee successful 
performance of the product. This means that the 
final parts made with the new steels must have suffi- 
cient static and fatigue strength at every point on 
the cross-section to withstand the stress which will 
be encountered in those localities. The alternate 
steel must also have sufficient toughness in the 
heat-treated condition to prevent a brittle type of 
failure of the final product. 

The strength at any point on a cross-section is 
proportional to the hardness at that point. The 
minimum cross-sectional hardness which may be 
expected with commercial heat-treatment may be 
determined from the Jominy hardenability band 
representing the spread of hardenability for any 
given type of steel 

Boron alloy steels should be selected on the basis 
of duplicating the minimum hardenability to a dis- 
tance on the Jominy specimen, corresponding with 
the cooling speed of the critical section of the pro- 
duction part It is not always necessary to dupli- 
cate the entire hardenability band. It is safer to 
calculate the minimum strength which will be ob- 
tained at the point of highest stress on the cross- 
section, on the basis of the minimum hardness 
which will be obtained at this point after a produc- 
tion quenching and drawing treatment, rather than 
on the basis of tensile specimens taken from the 
center, or half-radius, positions. Similarly, mini- 
mum physical properties representing the bottom 
of the expected hardenability band for the boron 
steel are more reliable than the most elaborate of 
service tests made upon parts manufactured from 
lots of steel representing the middle or upper por- 
tion of the hardenability band 

As an example of how hardenability bands may be 


used, Fig. 1 shows the observed hardenability spread 
of 40 heats of 50B50 (chromium boron steels) in 
comparison with the specified limits for 8650H, as 
shown by the maximum and minimum curves. As 
stated before, the different Jominy distances from 
the end of the quenched specimen represent dif- 
ferent speeds of cooling. Again referring to the 
SAE Handbook’, it may be convenient to correiate 
these Jominy distances from the quenched end with 
speeds of cooling, which would be expected on the 
surface or different points over the cross-section of 
round bars after quenching in either oil or water 
Such figures are shown at the top and the bottom 
of Fig. 1. It will be noted that all 40 of the heats of 
50B50 steel showed as good hardenability as 8650H, 
up to about 7/16ths on the Jominy specimen. This 
would correspond with the surface of an oil- 
quenched bar 2%4 in. in diameter, or the 34-radius 
position of an oil-quenched bar 134 in. in diameter 
(The 34-radius position is a convenient one for com- 
paring hardenabilities of many heat-treated auto- 
motive parts, as Walter Jominy of Chrysler has 
shown that in the great majority of cases the 
highest stress never appears lower than 34 radius 
in common automotive parts. In other words, 34 
radius probably represents the maximum depth of a 
spline, a keyway, or a fillet, which is machined after 
heat-treating 

On the basis of these results, it could be assumed 
that 50B50 steel would give as satisfactory results as 
8650H for most oil-quenched parts up to 13, in. in 
diameter. Similarly, this should give equivalent 
properties at 34 radius on water-quenched parts up 
to 3.3 in. in diameter. This is based on data given 
in the SAE Handbook’ for rounds which are 
quenched in very slowly circulated oil and water 
With rapid circulation, similar results may be ob- 
tained with rounds somewhat larger in diameter. 

The fatigue strength at any point is directly pro- 
portional to the tensile strength and consequently 
the hardness. In most production parts fatigue 
failures originate in the area of the stress raiser, 
such as a fillet or the root of a keyway, a spline, ora 
gear tooth. For heat-treated parts which are in- 
clined to fail in fatigue, it should be possible to sub- 
stitute alternate steels for previous production steels 
on the basis of equivalent hardenability at a point 
on the Jominy specimen which corresponds to the 
most highly stressed portion of the finished part. 

So far it seems that in the great majority of cases, 
substitutions of heat-treating grades of the new 
boron and other alternate steels which are made on 
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Harry B. Knowlton, 


the basis of equivalent hardenability, have given 
satisfactory performance on simulated service tests 
and in actual service. Table 1 shows some of the 
substitutions that are being made. 

Fig. 2 shows the result in torsion fatigue tests of 
50B50 tractor axles, which were 234 in. in diameter 
in the critical section, and were made from high and 
low hardenability heats. These were machined 
from 3% in. diameter bars, water quenched and 
drawn to 321-388 Brinell. It will be noted that 
there is a wide variation in the number of cycles to 
failure at any given level of stress. On the other 
hand, the variation in stress necessary to produce 
failure in a given number of cycles is very much less, 
being in this instance about 22,000—25,000 psi, repre- 
senting a stress which can be carried for 6 million 
cycles. This is probably nearer to the so-called 
endurance limit, or the stress which may be with- 
stood for an indefinite number of cycles. None of 
the axles from either the high or low hardenability 
ingots of steel showed inferior fatigue properties 
in comparison with 8650. (The 50B50 steel was 
selected for these illustrations due to the availability 
of data within the writer's company on both harden- 
ability and simulated service performance of axles 
and shafts made from these steels.) 

For applications of this type it is believed much 
safer to depend upon the minimum hardenability 
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of the proposed steel being sufficient to guarantee 
the usual minimum hardness at the point on the 
cross-section which encounters the highest stress in 
service, than to depend upon service tests, no matter 
how elaborate, of parts made from only a small 
number of heats of steel. 

It is worth noting, however, that there is a tend- 
ency for the minimum hardness of the boron steels 
to fall below the original curve at 10-16 sixteenths 
on the Jominy bar. This means that for very large 
parts there might be some sacrifice in hardness and 
strength with the new steels, but for the majority 
of automotive parts the hardenability should be 
sufficient. 

The American Iron and Steel Institute has pub- 
lished H-bands for seven boron steels: TS14B35H, 
TS14B50H, TS50B46H, TS50B60H, TS81B40H, TS86 
B45H, and TS94B17H. SAE Journal’ has also car- 
ried charts and tabulations of the data for these 
seven steels. 

Eventually, AISI will undoubtedly publish harden- 
ability limits for other boron steels. In the mean- 
time, however, the user of steels for which there is 
no established hardenability band must assure him- 
self that each lot of steel he purchases has sufficient 
hardenability to guarantee the required minimum 
physical properties of all parts which are to be made 
from this steel. In general it is possible to obtain 
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Table 1—Conventional and Alternate Stee! Applications 


Conventional 
Steel 
SAE 
No 


Alternate 


Applications Steel 


Heavy Coil 
and Leaf 
Springs 


8655 
8660 
9262 


50B60 
51B60 
80B60 


Medium Coil 
and Leaf 
Springs 


4068 
8650 
9260 
9621 


5160 

80B50 
80B55 
81B50 


Axles, Shafts, 
Gears, and 
Clutch Plate: 


4150 81B45 
81B50 
5150 
50B44 
50B50 
80B45 
80B45 
81B45 

TS86B45 


4145 
8645 
8650 
8745 
8750 
4340 


Average size 
Parts 

Steering Arms 
Knuckles, 
Axle Shafts 
Propeller 
Shafts 


3140 
4053 
4063 
4140 
4640 
8640 
8740 


50B44 
5140 

80B45 
81B40 
94B30 


3135 
8635 
8735 


Connecting 
Rods, Steer- 
ing, Arms, 
Knuckles 


50B40 
5135 

80B40 
81B35 


Bolts and 
Studs up to 
% in. (Oil 
Quenched) 


14B35 
40B37 mod 
5035 

50B40 
8035 

8135 


curves from the steel producers showing the actual 
hardenability of each heat of steel furnished to the 
consumer. At present it is the responsibility of the 
consumer to apply only those heats which have 
adequate hardenability for each type of production 
parts. 

While the first and easiest step is the substitution 
of steel on the basis of equivalent hoardenability, the 
steel-using metallurgist should always be conscious 
of the possibility that high-alloy, high-hardenabil- 
ity steels may not be necessary for some of the parts 
which he is making. Alloy steels are sometimes 
specified in order to produce high physical prop- 
erties at the center, or neutral axis. In some in- 
stances, tests made with low alloy and sometimes 
plain carbon steels with low center hardness have 
given as satisfactory results. Similarly it is un- 
doubtedly true that alloy steels have frequently 
been used for the convenience of the heat-treater, 
as they will produce the desired properties with 
mild oil quenching, and consequently are not as 


Conventional 
Steel 
SAE 
No 


Alternate 


Applications Steel 


Bolts and 
Studs over 
12 in., up to 


%4 in. 
(Oil Quenched) 


50B37 
50B40 
80B30 
80B37 
8137 


8637 
8640 


Bolts and 
Studs over 34 in 
up to 1% in. 


50B44 
81B49 


25XX 
33XX 
43XX 
48xXX 
93XX 


43BXX 
46BXX 
TS86XX 
86BXX 


Carburized 
Heavy-Duty 
Truck Trans- 
mission and 
Rear Axle Gears 


23XX 
46XX 
86xXxX 
87XX 


41XX 
50BXX 
51XX 
80BXX 
TS81xx 
94BXX 


Carburized 
Truck, Tractor, 
Passenger Car 
Transmission and 
Rear Axle Gears 


1024 
13XX 
50XX 
14BXX 


prone to high residual tensile stresses, which may 
cause cracking or may impair the fatigue strength 
or service performance of the finished part. It is 
worth mentioning, however, that certain automotive 
concerns have been making torsion parts such as 
axles, shafts, and torsion bars, from plain carbon 
steel and giving a rather drastic quench in water or 
brine, so as to produce a relatively high hardness at 
the surface and a low hardness in the center. This 
method produces high compressive stresses at the 
surface, due to the fact that the center undergoes 
normal thermal contraction without the dilation 
which accompanies the formation of martensite in 
the center of high hardenability steels. In some 
cases actual torsion fatigue tests have shown these 
parts to be superior to those made from higher alloy 
steels and given the more conventional heat-treat- 
ment. In both cases internal stresses are partially 
relieved by the tempering operation, although the 
tempering is usually lower with the shallow-harden- 
ing steel, thus permitting a higher hardness and 
strength at the surface where the stresses are the 
highest. 

Tests run to date on boron steels—such as 50B60 
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and 80B£0, which are spring steels—would indicate 
that the cold impact strength will probably be 10 
ft-lb or more. SAE 9260 was a standard steel for 
springs for a good many years and gave satisfactory 
performance in Canada and Alaska at temperatures 
even lower than — 50 F, and yet the minimum impact 
strength at - 50 F was less than 10 ft-lb. The cri- 
terion for selection of an alternate spring steel, 
therefore, is that it should have a cold impact 
strength of not less than that of the SAE 9260. If 
this is ample to prevent brittle failure of springs at 
the lowest operating temperatures, there would be 
no additional merit for steels having impact 
strength of 20 to 30 ft-lb. 

In considering impact strength it should be re- 
membered that the so-called impact test measures 
notch toughness, not resistance to rapidly applied 
Actually, the speed of travel of the pen- 
dulum of the testing machine is not extremely great. 
Many automotive metallurgists’ will agree that 
definite correlations between the so-called notch 
bar impact tests, and the effect of bumps and jolts 
in automotive operation, have not been determined. 

Before adopting an alternate steel, it is well to 
determine whether this steel will respond satisfac- 
torily to commercial manufacturing processes 
While there has not been much information pub- 
lished on this subject with regard to the boron steels, 
it seems to be generally believed that the forge- 
ability, machinability, and weldability of the heat- 
treating grades of boron steels will be similar to 
that of the other alloy steels. 

There seems to be more difference of opinion with 
regard to the merits of boron steels for case harden- 
ing than for any other application.’ Nevertheless, 
some case-hardened gears are being made in pro- 
duction from the boron steels. In some cases, this 
change was made after a very thorough study of the 
properties of the steel and dynamometer perform- 
ance of case-hardened gears. 

The hardenability of the case portion of boron 
steels cannot be predicted from the hardenability 
of the core. Porter R. Wray of U. 5. Steel has shown 
that the effect of boron on the hardenability of steel 
decreases with increase of carbon content. He 
states that there is little or no effect of the boron 
upon the hardenability of steels containing 0.90% 
carbon. Jominy, Thomson, and some others who 
have made studies in quenched specimens, do not 
quite agree with this statement. The fact remains, 
however, that the effect of boron upon the harden- 
ability of the steel is not as great with high-carbon 
steel as with low-carbon steel. Consequently if an 
alternate case-hardening steel is set up on the basis 
of duplicating the hardenability of the core, there is 
danger that the hardenability of the case, particu- 
larly, any portion containing over 0.90% carbon, will 
be less than that of the original steel. This is illus- 
trated in Fig. 3 which shows the results of harden- 
ability tests on the core and on the surface of the 
carburized gears of 4118 and 80B20 steels. It will 
be noted that the 80B20 shows a higher harden- 
ability in the core. 

Considerable trouble has been reported with dis- 
tortion of case-hardened gears made from boron 
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steels. This is usually attributed to the fact that 
boron produces a greater effect upon the harden- 
ability of the core than the case. The greatest dif- 
ficulty seems to have been experienced with exces- 
sive and non-uniform shrinkage of splined holes. 
Reduction of the carbon content of the steel is 
usually beneficial in reducing the troubles with dis- 
tortion. Some plants, however, have reported that 
when the carbon content is very low, the steel is in- 
clined to be too soft for best machinability in gear 
cutting. This may be compensated for by increased 
rake angles for simple tools, but it is not practicable 
to change the grinding of gear-shaping cutters. 

In spite of some of the difficulties enumerated, a 
number of the gear manufacturers have been suc- 
cessful in making satisfactory gears from the boron 
steels. In every case the performance of the boron 
steel is at least as good as that of the previous case- 
hardened steel 


Acknowledgment 


The writer wishes to thank the entire Division 
VIII of the SAE Iron and Steel Technical Committee 
for their many contributions and discussions con- 
cerning boron steels, upon which this article has 
been based. At it has been necessary to draw upon 
various men in our own company for the more de- 
tailed information, the writer wishes to especially 
thank the following men and their respective de- 
partments for their contributions: H. W. Logan and 
the Wisconsin Steel Metallurgical Department 
which developed the series of boron steels which is 
now being used for about two-thirds of the applica- 
tions for alloy steel in the Harvester Co.; R. E. Mc- 
Gee, Manufacturing Research Department, for dy- 
namometer and other tests on case-hardened gears; 
Frank Sailer, Engineering Materials Research and 
Testing Laboratory, for carburized Jominy, dyna- 
mometer, and fatigue tests; D. A. Webster, Fort 
Wayne Works; C. O. Parish, Farmall Works; and J. 
D. Graham, Louisville Works, for various test data. 
Without the cooperation of these and other men 
throughout the industry this article could not have 
been written. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 


08 (8 25 30 | EQUIV DIAM - SURF 
05 10 16 20 | EQUIV DIAM - 3/4R ) MILOLY AGITATED OIL 
02 06 10 14 [EQUIV DIAM - cent ) ne ERIE 
. -. - ‘2, 16 20 24 28 


: i OE Ee GEES GE GE GE GARE Se eee: Ga Geek Gh 


| 


) ROUNDS QUENCHED IN 


mapas t + + + + 4 + + 
i 4118 - F, 
eS 8 : CASE SURFACE 


q | | | 
Mt 80820- CASE SURFACE 
veo == ftp af 
+ Leas! UNCARBURIZED 
| 4118 — UNCARBURIZED 
T 


+ + 





t 

4 t t 
| 

t 


i 
t 
| 
+ 

Fr 6 20 24 28 
JOMINY I6THS 


Fig. 3—Observed hardenabilities of 4118 and 80820 





Earle S 
MacPherson 


EARLE S. MacPHERSON has been named vice-president in charge of engineer- 
ing of Ford Motor Co. to succeed HAROLD T. YOUNGREN, who retired on May 
1. Youngren will continue as a director and engineering consultant for Ford 
MacPherson, who was formerly chief engineer, engineering staff, joined Ford 
in 1947, leaving his position as chief engineer of Chevrolet's light car division 
He had been with General Motors since 1934 and with Chevrolet Division since 
1935. Youngren came to Ford in 1946 from Borg-Warner Corp., where he had 
been chief of engineering development since 1944. He was chief engineer of 
Gmc s Olds Moto! Division for 11 years prior to joining Borg-Warne1 Youn- STUART H. SMITH has been ap- 
gren was SAE Councilor in 1944-45 . 
pointed sales manager of SKF Indus- 


tries, Inc., Philadelphia, Pa Smith 
was assistant sales manager until his 
new appointment. He joined SKF in 
1934, and has served as assistant dis- 
trict manager at Detroit, Cincinnati 
district manager, and as manager of 


FREDERICK W. PARKER, JR., has been ap- industrial development 


pointed executive vice-president of Timken- 
Detroit Axle Co An engineering graduate of 
Cornell University, Parker has been with Tim- 
ken-Detroit for 25 years, having served succes- 
sively as sales engineer, service manager, assist- 
ant to the president, and, until his new appoint 
ment, vice-president 


E. S. ROWLAND has been named 
chief metallurgical engineer of Timken 
Roller Bearing Co., Canton, Ohio. Dr 
Rowland joined the bearing company 
in 1935 after being an instructor in 
metallurgy at Pennsylvania State Col- 
lege He has held various positions in 
rimken’s metallurgical department 
ind since 1944 has been research 


metallurgical engineer 


JAMES A. HALL has been appointed 
to the newly-created post of chief 
project engineer at GMC Detroit Die 
el Engine Division He will have 
jurisdiction over the engineering labo- 

PAUL 8S. LANE has been named vice-president of ratory, the engineering model shop and 

Muskegon Piston Ring Co., Muskegon, Mich the project engineering staff Hall 

Lane, who joined the company in 1940 as re- was previously engineer in charge of 

search engineer, has been director of research Series 110 engine development His 

of the Muskegon division since 1944 former assignment will be filled by 
EDWARD A. CHAPIN, who joined De- 
troit Diesel in 1928 


E. B. HILL, who was vice-president 
in charge of domestic sales for Gar 
Wood Industries, Inc., has taken on 
new duties as vice-president of domes 
tic and export sales Export head 
quarters for Gar Wood, which were 
formerly in New York City, will now be 


OHN E. MARTIN > £ Jane 
oun 5 Any. joined the staff of Dane in Wayne, Mich., where Hill has offices 


Corp., Toledo, Ohio, on April 1 as executive vice- 

president Martin was previously president of 

Firestone Steel Products Co., Akron, Ohio. Prior DONALD E. BEATON has _ been 
to that he was associated with American Type named assistant general manager of 
Founders Co. and Link-Belt Co., and during the hydraulic division of Twin Disc 
World War II spent several years on the staff Clutch Co., Rockford, Ill. Beaton 


of General Campbell, then Chief of Ordnance, was formerly with Thompson Prod 
as a civilian assistant ucts, Inc., Cleveland, as division fac- 


tory Manager 
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BENSON M. LARRICK has been 
named general manager in charge of 
conversion of the Twin City Rapid 
Transit Co., Minneapolis, Minn. LYNN 
G. BARNES, vice-president and oper- 
ating engineer, will collaborate with 
Larrick in the conversion. Larrick 
has managed the conversion and mod- 
ernization of transit systems in Miami, 
Jacksonville, and Tampa, Fla., Mobile, 


Ala., Los Angeles, Calif., and most re- 
cently Buffalo, N. Y 

S ALEXANDER LENGYEL has joined 
the thermodynamics section of the 


aviation gas turbine division of West- 
inghouse Electric Corp. in South Phila- 
delphia, Pa. He was formerly design 
analytical engineer for Fairchild En- 
gine Division, Fairchild Engine and 
Airplane Corp., Farmingdale, N. Y. 


BERTON A. PURDY has been named 
CARL L. HECKER, vice-president in ROBERT G. HOCH is now regional chief engineer of the resistor division of 
charge of manufacturing of the Oliver manager for Minneapolis-Honeywell of P. R. Mallory and Co., Inc., Frank- 
Corp. since 1949. has been elected first Regulator Co. with headquarters in fort, Ind. Purdy has spent 15 years in 
vice-president of the company. Hecker Fort Worth, Texas. He is in charge of the field of ignition with Bendix Avia- 
joined the company as general man- sales and service of the company’s tion, Outboard Marine and Mfg. Co., 
ager of the South Bend, Ind., plants aeronautical controls in the south-cen- and most recently with Kiekhaefer 
in 1946. He was elected vice-president tral states. Hoch was previously lo- Aeromarine Motors as engineer in 
in 1948 and named a director of the cated in Minneapolis charge of ignition development 
corporation in 1950 


I. LOUIS CARRON has joined in the 
formation of Miller-Carron, Inc ua 
new organization of Management and 
engineering consultants with offices at 
6432 Cass, Detroit. Carron, who was 
SAE vice-president representing pas- 
senger car body engineering in 1939, is 
vice-president of the new firm 


EDMOND F. WEBB is now president of Webb 
Engineering Associates, Inc., Franklin, Mich. 
The new firm is engaged in sales engineering, 
product development, and consultation for vari- 
ous companies. Webb was previously accessory 
engineer for Chrysler Corp 


HOWARD F. TODD is now manage) 
of the farm sales department of Amer- 
ican Oil Co., Baltimore, Md. He was 
previously lubrication engineer fo! 
American in Richmond, Va. Todd has 
held his new post since the recent 
death of CHARLES R. LUND, who had 
been manager of the department since 


1945 W. S. RIGBY has been appointed assistant man- 
ager of the automotive original equipment sales 
MERLE W. McLAUGHLIN has been department of Wagner Electric Corp., St. Louis 
appointed manager of the landing gea Mo. Rigby joined Wagner in 1927 as a student 
division of Willys-Overland Motors engineer after graduating from the University of 
Inc., Toledo, Ohio. In his new post he Utah, and has been with the company ever since 
will have charge of production of land- except for the years from 1941 to 1945, when he 
ing gears for Fairchild “Flying Box- served as an ordnance officer in the U. S. Army 
cars.” McLaughiin joined Willys- 
Overland a year ago after serving as 
eneral foreman in the torque con- 
verter division of Spicer Mfg. Co. for 
> years Prior to that he spent 4 
years as a lieutenant in the Navy Sea- 


ve) > = > . 
bees in the South Pacifix ROBERT W. CARBARY has been appointed to 
the recently-created post of assistant to the 
DONALD E. BEATON has been executive vice-president of Holley Carburetor 
named assistant general manager of Co., Detroit. He was previously sales manager 
the hydraulic division of Twin Disc of Holley’s truck division. Carbary joined the 
Clutch Co., Rockford, Ill. Beaton has company in 1939 after graduating from the Uni- 
been associated with Thompson Prod- versity of Detroit. A naval officer in the South 
ucts, Inc., since 1936 and has been Pacific during World War II, Carbary joined 
factory manager for Thompson's ac- Ethyl Corp. after his release from the Navy and 
cessories division for the past 6 years returned to Holley in 1947 
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GEORGE L. ROMINE has been named sales 
manager of the original equipment department 
of the S. K. Wellman Co., Cleveland, Ohio. 
Romine joined the company’s Washington, D. C., 
Staff in 1942 as sales engineer and in 1943 was 
moved to the district sales office in Detroit. He 
was transferred to Cleveland in 1947 to handle 
original equipment sales for the Cleveland-De- 
troit territory. 


JOHN J. PUNKE, formerly chief engineer and 
factories manager of Precision Castings Co., Inc., 
Syracuse, N. Y., has been promoted to vice-presi- 
dent in charge of engineering and manufactur- 
ing. His new responsibilities cover activities of 
plants in New York, Ohio, Michigan, and Illinois. 


WILLIAM H. MARTIN has been advanced from 
plant manager to vice-president in charge of 


manufacturing of Clevite, Ltd., St. Thomas, Ont., 
a subsidiary of Cleveland Graphite Bronze Co 
Martin joined the parent company in 1942 and 
became manager of the Bridgeport, Ohio, branch 
plant in 1946. He joined Clevite as manager in 
1949 


SAE PAST PRESIDENT JOHN H. HUNT is act- 
ing as a consultant to the Mutual Security 
Agency. He returned early in April from a fly- 
ing trip to Europe in connection with the pro- 
posed visit to United States of a group of Euro- 
pean production executives. The group will 
study American industry and methods. Hunt 
will be concerned later with the reception and 
handling of the group after it arrives in this 
country 


EDWARD N. CUNNINGHAM has been promoted 
to assistant sales manager of Precision Rubber 
Products Corp. of Dayton, Ohio. Cunningham 
joined the firm’s technical sales staff in January, 
1951, and prior to that was associated with B. F. 
Goodrich Co. and the rubber division of Enjay 
Co. He has been closely associated with early 
development work on Nitrile and Buty! types of 
synthetic rubbers 


MURRAY F. CROSSETTE, JR., is 
now service supervisor in the Carib 
bean area for the overseas distributors 
branch of Ford Motor Co. He was 
previously service manager in the New 
York district for Ford's Lincoln-Mer- 
cury Division 


RAYMOND P. DINSMORE, vice- 
president in charge of research and 
development of Goodyear Tire and 
Rubber Co., has announced the devel- 
opment of an odorless latex by the 
company’s research laboratory. Dr. 
Dinsmore described the new material 
as “cold” polybutadiene, meaning that 
styrene, used heretofore with butadiene 
in “cold” latex production, has been 
entirely eliminated 


H. W. McFADDEN is now president 
and general manager of Canadian In- 
dustrial Consultants, Ltd., in New 
Toronto, Ont. For the past 20 years 
McFadden had been factory manager 
of Philco Corp. of Canada, Ltd., To- 
ronto. 


CARL T. DOMAN, national service 
manager, Ford Division, Ford Motor 
Co., emphasized that ‘a friendly ap- 
proach to the customer is an essential 
element in automobile servicing” in a 
talk to the American Petroleum In 
stitute’s Division of Marketing on 
Feb. 18 


EDGAR L. VAN VECHTEN is now 
director of supply, Aircraft Engineer- 
ing & Maintenance Co., Oakland 
Municipal Airport, Calif. Previously 
he was director of materiel, Grand 
Central Aircraft Co., Glendale, Calif 


CLAYTON McKRILL has become 
title procurement inspector for Boeing 
Airplane Co. at Seattle, Washington 
Earlier he was a designer with Iron 
Fireman Mfg. Co. in Portland, Oregon 
His home address is 130 Catherine St 
Lansing 15, Mich 


ANTHONY V. WEASLER, who was 
previously vice-president and general 
manager of Pick Mfg. Co., West Bend, 
Wis., is now associated with Weasler 
Engineering and Mfg. Co. in West 
Bend 


ROBERT W. NORDIN, who was as- 
sociate engineer with Clark Bros. Co., 
Inc., Olean, N. Y., has been inducted 
into the U. S. Army. He is stationed at 
Camp Breckinridge, Ky. 


EMIL F. NORELIUS, consulting en- 
gineer, Allis Chalmers Mfg. Co., has 
received from the U. S. Department of 
the Army a certificate of appreciation 
for patriotic civilian service. The cer- 
tificate to Norelius, who is chairman 
of the steering committee of SAE’s 
Construction and Industrial Equip- 
ment Technical Committee, is for his 
“service on the Technical, Divisional, 
Intelligence Committee of the Joint 
Chiefs of Staff during World War II.” 
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S. P. MALONE has been named sec- 
tion engineer for GMC’s Delco Products 
Division in Dayton, Ohio. Malone was 
formerly sales engineer for the division 
in Detroit 


CARL ABELL is back in the auto- 
motive field as editor of “Butane-Pro- 
pane News’, 198 So. Alvarado St., Los 
Angeles, Calif. He had just authored a 
new “Butane-Propane Power Manual” 
which gives step-by-step directions for 
converting gasoline engines to butane- 
propane carburetion. Last year, Abell 
Says, saw 100,000 such conversions in 
tractor, truck, bus, taxi, automobile and 
industrial engines. The book is de- 
signed for on-the-job use by mechanics 
and servicemen, and is published by 
“Butane-Propane News” Abell has 
been a consultant and free lance writer 
during the last few years, prior to 
which he completed 15 years of service 
with Ethyl Corp. 


L. B. POOLE is now sales manager 
of the battery division of Chicago 
Forging and Mfg. Co. He was pre- 
viously general sales manager of VoKai 
Corp., Dexter, Mich. 


ROBERT P. EVERETT has retired 
from World Bestos Corp., New Castle, 
Ind. where he had been a district man- 
ager for some years. Previously he 
was associated with Bendix Aviation 
Corp., Midland Steel Products Co. and 
other automotive concerns. He writes 
“I will be a permanent resident of 
Florida. Is anyone interested in start- 
ing a poker playing Section in Tampa? 
Might include tippling and shuffle- 
board.” 


ARTHUR J. STURWOLD has joined 
Reo Motors, Inc., Chicago, as salesman 
Previously he was fleet maintenance 
engineer for Coastal Tank Lines in 
York, Pa. 


ROY W. YOUNG, JR., who was 
resident manager of Union Oil Co. of 
California in San Jose, is now associ- 
ated with Drilube Co., Glendale, Calif 


RAY F. LABORY, chairman of the 
student activity of SAE Southern Cali- 
fornia Section, is president of the 
Automotive Council of Los Angeles and 
has been elected general chairman of 
the Council's Truck Show Committee. 
Each year the Council sponsors the 
Truck Trailer and Equipment Show, 
which this year will be held from June 
12 to 15 at the Pan Pacific Auditorium 
in Los Angeles. 


BENJAMIN B. CRAVENS has joined 
Frank C. Brown & Co., industrial con- 
sultants in New York City. Cravens 
will direct and supervise the activities 
of the industrial consultation and en- 
gineering division of the company. He 
was previously general manager of 
Sterling Engineering and Mfg. Co., 
Wilkes Barre, Pa. 
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ARTHUR C. METTLER has left White Tuning 
Co., where he was production department head, 
to return to wholesale distributorship of various 


imported machine tool articles. 


He is now sales 


promotion manager of Henry Hollinger Co., in 


New York City. 


A. F. SIERS has been named sales manager of 
Fageol Products Co.’s motor coach engine divi- 


sion at Kent, Ohio. 


For six years previously he 


was chief engineer in charge of intercity bus 


production and 


experimental 


development for 


General American Aerocoach Co., East Chicago, 


Ill. Fageol Products is a 
Coach Co. 


GEORGE B. CALKINS, who was for- 
merly resident engineer at the Socony- 
Vacuum Laboratories in Paulsboro, 
N. J., has joined the engineering divi- 
sion of Chrysler Corp. in Detroit. 


CHARLES D. JACKSON is now proj- 
ect engineer on guided missile design, 
testing, research and development for 
the Navy Depariment’s Bureau of Ord- 
nance in Washington, D. C. He was 
previously electronics engineer for the 
bureau. 


JOHN J. CLARK is now modification 
manager on the B-47 bomber for Boe- 
ing Airplane Co. in Tucson, Ariz. He 
was formerly assistant factory man- 
ager of Boeing’s Wichita Division, 
Wichita, Kans 


subsidiary of 


Twin 


Cc. O. BURGESS, technical director 
of Gray Iron Founders’ Society, Cleve- 
land, Ohio, spoke on “Design for Cast- 
ings” before the Technical Societies 
Council of New Jersey on March 31 
Burgess said that a casting offers the 
functional and economic advantages 
of a single integral part. Recent de- 
velopments in coatings permit the use 
of gray iron castings in applications 
that require a high degree of corro- 
sion, wear, and heat resistance, thereby 
permitting alloy conservation. 


VERNON M. BABCOCK, who was 
regional manager for GMC Truck and 
Coach Division, has left that post to 
become president of Pioneer GMC 
Trucks, Inc., a dealership in Minne- 
apolis, Minn 


Ide Honored for 23-Year Service with NACA 


(right) was honored 
European repre- 


JOHN JAY IDE 
for his services as 
sentative of the National Advisory 
Committee for Aeronautics for 23 
years at the NACA meeting March 20 
in Washington, D. C. DR. JEROME 
C. HUNSAKER (left), chairman of 
NACA, presented a gold medal and 
scroll to Ide for having served the 
Committee “with distinction.” 

Ide began his work in Europe in 1921 
when he was assigned to the American 
Embassy in Paris. On leave from the 
NACA during World War II, he served 
the Navy first in the Bureau of Aero- 
nautics in Washington and later on 
the staff of the Commander of the 
U. S. Naval Forces in Europe and as 
assistant naval attache for air at the 
American Embassy, London. 
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W. H. WHITE was retired from 
Allegheny Ludlum Steel Co. at the be- 
ginning of this year He had been dis- 
trict manager of tool steel sales and 
located at Ferndale, Mich. Now his 
address is 32267 Auburn Drive, Bir- 
mingham, Mich 


RHYS O. WILLIAMS is now in San 
Fernando, Calif. as production engineer 
of Hughes Aircraft Co. Previously he 
was project engineer with Stewart- 
Warner Corp. in Chicago 


JOHN C. WORTHINGTON has been 
moved with the 417 Engineers Brigade 
from Ft. Huachuca, Ariz. to Beale AFB 
Calif. 


LT. COL. WILLIAM C. WINE of the 
Ordnance Corps has been moved from 
Ogden Arsenal at Ogden, Utah, to Ft 
Eustis, Va. 


FRANK B. LARY is now with 
Wright Aeronautical Division of Cur- 
tiss-Wright Corp., Wood-Ridge, N. J., 
as turbine installation engineer. He 
was formerly installation engineer and 
project engineer for the company 


GEORGE COLBURN, JR., who wa: 
formerly dynamometer operator for 
Nash-Kelvinator Corp., is now test en- 
gineer for McCulloch Motors Corp.., 
Los Angeles, Calif 


WILLIAM C. ROHN is production 


manager of Laboratory Equipment 
Corp. of St. Joseph, Mich. He is in- 
correctly listed in the green pages of 
the 1952 SAE Roster as being associ- 
ated with Laboratory Equipment Corp. 
of Mooresville, Ind., a separate and un- 
related company 
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EARLE A. RYDER, consulting 
engineer, Pratt & Whitney Air- 
craft, drew the first paycheck 
ever issued by Pratt & Whitney, 
a recent article in P&W’s house 
organ (“The Powerplant”) re- 
veals ‘George Mead and Andy 
Willgcos had progressed fa! 
enough with the design of the 
original Wasp in July, 1925,”" the 
article says, “so that they feit 
they required additional engi- 
neering help. Ryder joined them 
in Willgoos’ garage at Montclair 
N. J. His salary was paid out of 
the pocket of F. B. Rentschler 
P&W’'s founder, who had been 
joined earlier by five men other 
than Ryder—Mead Willgoo 
Don Brown, John Borrup, and 
Charles Marks 


PAUL C. JOHNSON, executive vice- 
president of Sealed Power Corp., has 
announced the purchase by Sealed 
Power of the automotive replacement 
piston ring business of Koppers Co 
Inc., metals products division. In- 
cluded in the sale are all consigned, 
branch and factory inventories of pis- 
ton rings, all lease agreements to 
Koetherizer piston resizing machines 
and all rights to the trade name 
American Hammered, under which 
Koppers sold their automotive replace- 
ment piston rings. Koppers will con- 
tinue to manufacture piston rings for 
aircraft and industrial engines 


WILLARD M. HIXON is now sup- 
plies supervisor for Kansas for South- 
western Bell Telephone Co. in Topeka 
Previously he was buildings and motor 
vehicle supervisor for the company in 
Kansas City, Mo 


PETER KULKA has been assigned 
to the General Electric Co. apparatus 
office in Syracuse, N. Y., as ALCO-GE 
field service engineer on New York 
Central Railroad diesel locomotives 
after completing General Electric’s test 
engineering course 


HENRY M. STROUT is now president 
of Strout Ford Sales in Bangor, Maine. 
He was formerly parts and accessories 
sales manager for Ford Division of 
Ford Motor Co. in Livonia, Mich 


THEODORE R. GLADSTONE is now 
a design engineer in the development 
section of Republic Aviation Corp., 
Farmingdale, N. Y. Prior to this he 
was a major layout draftsman in the 
company’s engineering department. 
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JERALD E. FOLEY has been pro- 
moted to production engineer in com- 
plete charge of the engineering depart- 
ment of Detroit Gear Division of Borg- 
Warner Corp., Detroit. He was pre- 
viously project engineer for the divi- 
sion 


JOHN F. JORDAN has joined the 
engineering laboratory of Ford Motor 
Co., Dearborn, as electrical project 
engineer. He was formerly with Hud- 
son Motor Car Co. as electrical test 
engineer 


JACK R. DOIDGE is now 
project engineer in the transmission 
group of GMC Oldsmobile Division 
He formerly served as automotive en- 
gineer with Minneapolis Gas Co 
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DANIEL W. FELDMAN, who was 
test engineer for Continental Aviation 
and Engineering Corp., Detroit, has 
joined Wright Aeronautical Division of 
Curtiss-Wright Corp., Wood-Ridge 
N. J., aS senior test engineer 


RICHARD W. 
product engineer 
Harvester Co. at 


KRAMER is now 
for International 
the Stockton, Calif 
works. A recent graduate of North- 
western University Technological In- 
stitute, Kramer was the winner of a 
contest for student papers sponsored 
by Chicago Section there last yea! 


JACK V. CASAMASSA is now with 
Russell and Co., Bayshore, N. Y., as 
sales engineer. He was previously head 
of the engine department at the 
Academy of Aeronautics, LaGuardia 
Field, N. Y 


ROBERT J. TAYLOR, who was de- 
signer-detailer for Euclid Road Ma- 
chinery Co. in Cleveland, has been re- 
called to the Air Force. Lieutenant 
Taylor is attending the automotive 
maintenance and repair school at War- 
ren Air Force Base, Wyo 


E. ARTHUR THOMPSON, who was 
sales representative for E. I. duPont de 
Nemours in Salt Lake City, Utah, is 
now in the U. S. Navy 


DONALD J. MILLER has joined the 
chemical plants division of Blaw-Knox 
Construction Co., Tulsa, Okla. He was 
formerly junior designer, operations 
with Chance Vought Aircraft Division 
of United Aircraft Corp., Dallas, Texas 


WILFRED J. LAMOREY, JR., is now 
with Northrop Aircraft, Inc., Haw- 
thorne, Calif., as development engineer 
on aircraft fuel systems. He was pre- 
viously engine development engineer 
for Enterprise Division of General 
Metals Corp., San Francisco. 


JOHN J. WITMER has recently been 
transferred from the Eastern Area of 
the Redmond Co. of Owosso, Mich. to 
the Central area. His previous head- 
quarters were in Clifton, N. J.; now in 
Ossowo. He is a sales engineer. 
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ERNEST E. WEMP 


Ernest E. Wemp died of a heart at- 
tack last Nov. 24. He had been an 
SAE member since 1918 and at the 
time of his death had been an engi- 
neering consultant for Long Mfg. Di- 
vision of Borg-Warner Corp., Detroit 
for 34 years. 

Wemp was the holder of more than 
100 clutch patents, including designs 
for a low inertia driven member, a 
friction controlled clutch dampener, a 
flexible cushion plate driven member, 
a centrifugal clutch with vacuum con- 
trol, a semi-centrifugal clutch and 
self energizing clutch. He also held 
patents for automobile transmissions, 
and clutches of his design are now in 
use on a large percentage of American- 
made cars, trucks and buses 

A graduate of Michigan State Col- 
lege, Wemp was a member of Psi 
Upsilon, the Detroit Athletic Club, and 
the Aero Club of Michigan, among 
others. He is survived by his wife, a 
sister, two daughters and two grand- 
children 


WESLEY 8S. ERWIN 


Wesley S. Erwin died in Detroit on 
Jan. 9 after a long illness. He was 34 

Erwin, who was senior project engi- 
neer with General Motors Research 
Laboratories, made many contributions 
to research and development there, and 
held the original patent for the Soni- 
gage, developed during World War II 
to detect flaws in metals and first used 
to inspect aircraft propeller blades 

He was born in Ohio and joined 
General Motors after graduating from 
the University of Cincinnati in 1940 
He was first assigned to the electro- 
chemistry department, where he aided 
in development of the bright copper 
plating process. In 1942, shortly after 
transferring to the physics-instrumen- 
tation department, he developed a 
technique for soldering silver bearing 
pads to connecting rods in diesel pan- 
cake engines which contributed to the 
successful use of these engines in small 
Navy combat craft during World War 
II 

Erwin next shifted to the field of 
ultrasonics, and frequently served as 
consultant to various General Motors 
divisions in adapting ultrasonics to 


MAY, 1952 


O B 


TUAR 


production testing He developed sev- 
eral testing instruments growing out of 
the Sonigage, and contributed to the 
instrumentation of research labora- 
tories at General Motors Technical 
Center. 

He was a member of SAE and the 
Engineering Society of Detroit, and 
Eta Kappa Nu and Tau Beta Pi, hon- 
orary engineering fraternities. He is 
survived by his wife and his parents 


L. B. BILLINGS 


L. B. Billings died on Dec. 30 in Bir- 
mingham, Mich., after suffering a 
heart attack on his return from a fish- 
ing trip. He was 59. 

Billings, who was manufacturers’ 
sales representative in Detroit for 
Goodyear Tire and Rubber Co., had 
been with the company since 1916 and 
had been active in Detroit for the past 
18 years He contacted Goodyear's 
accounts for automotive products with 
Chrysler, Hudson, and several other 
companies. 

He joined Goodyear 35 years ago in 
the mechanical goods sales department 
in Detroit. He later served in the sales 
department in Akron and in 1932 was 
appointed assistant district manager at 
Dallas, Texas. He returned to Detroit 
a year later and was assigned to the 
manufacturers’ sales department 

Billings was born in Au Gres, Mich. 
He is survived by his wife, a son and 
daughter, and a brother 


NATHANIEL M. AYCOCK 


Nathaniel M. Aycock 
11 in Bronxville, N. Y 

Aycock was assistant manager of the 
sales promotion division of the Texas 
Co., in charge of industrial sales train- 
ing. He joined the company in 1923 
as staff engineer in the Chicago area 
later becoming resale salesman, indus- 
trial salesman, and then lubrication 
engineer, serving in both automotive 
and industrial engineering work. In 


64, died Jan 


1926 he was made representative at 
Youngstown, Ohio, and in 1927 was 
transferred to New York as industrial 
engineer. He served in various posi- 
tions before becoming assistant man- 
ager of the sales promotion division. 

He was born in Sandy Point, Texas 
and worked in Houston for many years 
as machinist, electrician, and steam 
engineer for various companies, in- 
cluding Dixon Car Wheel Co., Borden 
Electric Co., and Houston Electric Co 
During World War I he became 
sistant superintendent of construction 
at Camp Travis, Texas. In 1917 he 
started for France as a civilian em- 
ployee of the government, but was re- 
assigned to the American International 
Ship Building Corp. when he reached 
Washington, D. C. After the war he 
joined E. I. duPont as a mechanical 
engineer, and was superintendent of 
car maintenance for the Philadelphia 
Rapid Transit Co. before joining the 
Texas Co 

Aycock is survived by 
daughter and two sons 
grandchildren 


as- 


his wife, a 
and two 


WILLIAM H. WATKINS 


William H. Watkins, factory man- 
ager of McKinnon Industries, Ltd., St 
Catherines, Ont., died suddenly on 
Dec. 23. He would have been 58 on 
Jan. 9 

Born near Britton, Mich., 
was educated and entered the auto- 
motive industry in Michigan. Before 
joining McKinnon Industries he was 
associated with Timken Axle, Dodge 
Brothers, and the Hudson Motor Co 
He went to St. Catherines in 1933 to 
become superintendent of McKinnon’s 
axle division. He was later promoted 
to general superintendent of all op- 
erations, then assistant factory man- 
and in 1942 became factory man- 


Watkins 


ager 
ager 

In addition to being an SAE mem- 
ber, Watkins was a past president of 
the St. Catherines Club, and had been 
a member of the Rotary Club and the 
St. Catherines Golf Club. He was an 
ardent sportsman, and especially en- 
joyed hunting and fishing 

Watkins is survived by his wife and 
brother. A daughter died in 1943 
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SAE Father and Sons 


ROBERT K. JACK (center), chief 
engineer of Divco Corp., Detroit, 
Mich., with his sons, ROBERT K. 
JACK, JR., (left) chief experimen- 
tal engineer of Reo Motors, Inc., and 
JAMES JACK (right), chassis en- 
gineer with Divco Corp. Robert K 
Jack recently celebrated his 50th 
anniversary in engineering: on April 
2, 1902, he became an engineer ap- 
prentice at Argyll Motors, Ltd., in 
Glasgow, Scotland, his native city. 
He first came to this country in 
1912, and later worked in Canada 
and Scotland. He has been chief 
engineer of Divco Corp. since 1946 
and prior to that was chief engineer 
of Reo Motors. Both of his sons at- 
tended Michigan State College 


MURRAY K. SIMKINS, who was 
technical editor for the Chilton pub- 
lication “Commercial Car Journal,” has 
been promoted to managing editor 


R. L. WHEELOCK 
Chilton Co. publication 
Car Journal” as technical and asso- 
ciate editor. Since 1948, Wheelock 
has been automotive engineer for the 
Philadelphia Department of Public 
Works During World War II he 
served in the Navy as a commander 
and chief engineer of the U.S.S. Wash- 
ington 


HOWARD C. BROWN, who was pre- 
viously layout draftsman for the Glenn 
L. Martin Co., Baltimore, Md., is now 
design engineer for Hayes Aircraft 
Corp. in Birmingham, Ala. Brown is 
supervisor of the structural design 
group of the engineering department 


has joined the 
“Commercial 


GEORGE W. SAWIN, who last June 
retired from B. F. Goodrich Co. of 
Canada after ten years as president, 
has taken on new duties as consultant 
to B. F. Goodrich Co., Akron, Ohio 
He now makes his home in Newark 
Del 


ROWLAND G. OONK is now air- 
craft quality control representative for 
Kaiser Mfg. Corp., Willow Run, Mich 
He was previously with the engineering 
laboratory of Ford Motor Co. as ex- 
perimental project engineer. 


JOHN O. SPENGLER is now parts 
and service representative for the 
Denver zone of Nash Motors Division, 
Nash-Kelvinator Corp. He was form- 
erly in Honolulu, T. H., as service 
manager of Honolulu Iron Works 
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JOHN N. EUSTIS is now flight test 
engineer on experimental jet engines 
for the aircraft gas turbine division of 
Westinghouse Electric Co. in Lester, 
Pa. He was previously with GMC’'s 
Allison Division, Speedway, Ind., as 
specifications engineer 


TWO SAE MEMBERS were 
chosen by Edna Yost as “engi- 
neers recognized by their peers 
as men of high achievement” for 
her book “Modern American 
Engineers.” 

She tells the life story of 12 
such engineers in this new book 

which aims to give a partial 
picture of modern engineering 
through the life stories of a 
dozen engineers. The SAE men 
chosen by Miss Yost are SAE 
Past-President STANWOOD 
WILLISTON SPARROW of 
Studebaker and CARL GEORGE 
ARTHUR ROSEN of Caterpillar 

Published by J. B. Lippincott 
Co., Philadelphia and New York 
the new book includes also the 
life story of a former member of 
SAE, Senator Ralph Edward 
Flanders (Vt.), “mechanical en- 
gineer.” 

Rosen is characterized as a 
“research engineer who invented | 
fuel-injection equipment which | 
put the diesel engine on the | 
production map;” Sparrow as an 
“automotive engineer who has 
contributed to better airplanes 
in time of war and better auto- 
mobiles in time of peace.” 


JOSEPH STUART Ul of the heli- 
copter division of Bell Aircraft Corp 
has been transferred to the division’s 
engineering department in Fort Worth 
Texas. He was previously in Buffalo 
N.Y 


MELVIN B. McCRACKEN, who was 
manager of railroad sales for Cali- 
fornia Oil Co. in Chicago, Il., has left 
that company to open a Packard 
agency in California. His new busi- 
ness, Mel McCracken Packard, will 
offer sales and service of Packards at 
600 Mooney Boulevard, Visalia, Calif 


Vol. 2 of ‘‘Carburation,’’ by 
CHARLES H. FISHER, has now pub- 
lished under the title of “Carburet- 
ors: their Installation and Service 
Adjustment.” This volume covers the 
less technical and more practical as- 
pects of carburetion. Specifically, it 
includes installation of the carburetor, 
road testing and adjustment, details 
on all carburetors likely to be en- 
countered in the servicing of cars in 
England, and construction and servic- 
ing of automatic cold-starting systems, 
including the automatic choke. Pub- 
lisher is Chapman & Hall, Ltd., Lon- 
don 


NORMAN DAMON, vice president 
Automotive Safety Foundation, talked 
on “Are We Abetting Traffic Murder?” 
at the Fifth Annual Governor's Safety 
Conference in Nashville, Tenn., on 
March 20 “Today, the chances of 
being killed in a traffic accident,” he 
said, “are three or four times greater 
in some states and cities than in 
others.” 
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Students Enter Industry 


ROBERT H. ROBERTSON, JR. (Uni- 
versity of Massachusetts '51) is an 
equipment engineer for Western Elec- 
tric Co., Kearny, N. J. 


LORANCE L. WATSON (University 
of Colorado ’51) is now with the ser- 
vice department of GMC Pontiac 
Motor Division, Pontiac, Mich. Wat- 
son is a past-chairman of the SAE 
Student Branch at the University of 
Colorado. 


EDWARD A. MICHAEL (Michigan 
State College 51) is in New York City 
as a sales engineering trainee fol 
Ethyl Corp. 

EUGENE A. CZECK 
University '51) is an aviation struc- 
tural mechanic in the U. S. Navy sta- 
tioned at Cabaniss Field, Corpus 
Christi, Texas 


(Aeronautical 


JOHN C. WILSON 
nautical Institute 
Northrop Aircraft 
draftsman 


(Northrop Aero- 
D1) has joined 
Inc., as engineering 


RICHARD F. AUST (General Motors 
Institute 51) is a junior process engi- 
neer for GMC Truck and Coach Divi- 
sion, Pontiac, Mich., while continuing 
his studies for a degree in industrial 
engineering 


ROBERT M. CROW (California State 
Polytechnic College ’51) is a test engi- 
neer for General Electric Co. 


ROBERT G. FARR (Cal-Aero Tech- 
nical Institute '50) is with Goodyear 
Aircraft Corp., Akron, Ohio, as engi- 
neer on weights and balances. 


FLOYD C. LAYTON (Utah State Agri- 
cultural College ’51) is a junior en- 
gineer for Boeing Airplane Co., Seattle, 
Wash 


JAMES W. BOHLANDER (Purdue 
University '51) is now an ensign on the 
U.S.S. Salem. 


THADDEUS B. POKORNICKI (Uni- 
versity of Detroit ’51) is a project en- 
gineer at the Ordnance Tank Auto- 
motive Center, Centerline, Mich 


ROCCO A. SANNICANDRO (Univer- 
sity of Illinois 51) is with Miehle 
Printing Press & Mfg. Co., Chicago, Ill. 


FRANK L. MAYER (Massachusetts 
Institute of Technology '51) is serving 
as a 2nd lieutenant at Wright-Patter- 
son Air Force Base, Dayton, Ohio. 


RONALD H. JONES (San Diego State 
College 51) is now a mechanical design 
engineer for Bill Jack Instrument Co., 
Solana Beach, Calif. 


HENRY A. DYSON (Tri-State College 
51) is a trainee with Marlin-Rockwell 
Corp., in Plainville, Conn 
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DONALD E. DAHLBERG (Northwest- 
ern University '51) is a research as- 
sistant at the engineering experiment 
station at the Pennsylvania State Col- 
lege, State College, Pa., while studying 
for a master’s degree. 


DONALD C. McLAUGHLIN (Oregon 
State College 51) is with Union Oil Co 
of California, Whittier, Calif., in the 
production engineering department. 


GEORGE E, LYONS (Rensselaer Poly- 
technic Institute '51) is a design en- 
gineer for International Business Ma- 
chines Corp. in Poughkeepsie, N. Y 


EVERETT E. HUDSON (California 
State Polytechnic College '51) is a 
technical apprentice with Pacific Gas 
& Electric Co., Martinez, Calif. 


ROBERT J. WOLDT (University of 
Wisconsin '51) is with GMC Chevrolet- 
Janesville Division, Janesville, Wis., as 
a student engineer. 


GEORGE H. FINEFROCK (Oklahoma 
A&M College '51) is a captain in the 
6th bomber wing at Walker Air Force 
Base, Roswell, N. M. 


DAVID S. KIEWIT (California State 
Polytechnic College 51) is a junior en- 
gineer for Peter Kiewit Sons Co., Riv- 
erdale, N. D. 


JOHN W. ANDERSON (Utah State 
Agricultural College '51) is with Boeing 
Airplane Co., Seattle, Wash., as a test 
engineer in the gas turbine unit. 


ROBERT C. WILLIAMS (University 
of Illinois 51) is now with Wisconsin 
Power & Light Co., at the Edgewater 
Plant, Sheboygan, Wis. 


ROY A. McKINNON (University of 
Minnesota '51) is at the Lewis Flight 
Propulsion Laboratory of the National 
Advisory Committee for Aeronautics, 
Cleveland, Ohio. 


PAUL M. UITTI (Michigan College of 
Mining & Technology ’51) is a project 
engineer at Wright-Patterson Air Force 
Base, Dayton, Ohio. 


CLARENCE B. SCATES (California 
State Polytechnic College '51) is a de- 
hydration plant engineer at Lockhart 
Ranch, Hinkley, Calif. 


EUGENE G. BLASER (University of 
Michigan '51) is a trainee with Toledo 
Scale Co., Toledo, Ohio. 


LEO J. WIND ‘Bradley University '51) 
is with U. S. Steel Corp. in Chicago, 
Ill., as a rolling engineer trainee. 


DANTE BALAGNA 
of Mining and Technology '51) is a 
manufacturing engineering trainee 
with Parts and Equipment Division of 
Ford Motor Co., Ypsilanti, Mich. 


(Michigan College 


HOWARD E. COLLICOTT (Purdue 
University '51) is an aircraft and en- 
gine mechanic in the U. 8. Air Force 


WILLIAM R. FORCUM (University of 
Wichita '51) is with Guiberson Corp., 
Dallas, Texas, as a sales engineer. 


HERBERT C. FERLMANN (Parks Col- 
lege '51) is stationed at Wichita Air 
Force Base, Kans. Lieutenant Ferl- 
mann is an assistant aircraft mainte- 
nance officer. 


JOHN H. ATWOOD (Purdue Univer- 
sity 51) is a petroleum engineer with 
Sohio Petroleum Co., Centralia, Il 


GEORGE BEZDAN (Detroit Institute 
of Technology '51) is with Sorel In- 
dustries, Ltd., Sorel, Quebec. 


YUKIO OZIMA 
51) is a draftsman for 
Harvester Co., Chicago 


(Bradley University 
International 


DONALD JAMES PABST (California 
State Polytechnic College '51) is with 
Wooldridge Mfg. Co., Sunnyvale, Calif., 
as a draftsman 


JOHN KOZLOWSKI (University of 
Pittsburgh '51) is a mechanical en- 
gineer at Radio Corp. of America in 
Camden, N. J. 


(Rensselaer 
has joined 
Pough- 


NEIGHBORS 
Institute '51) 
Co., Inc., 


JAMES E. 
Polytechnic 
Federal Bearings 
keepsie, N. Y. 


JAMES J. MARKS (Purdue University 
’51) is with Nordberg Mfg. Co., Mil- 
waukee, as a junior engineer. 


JOHN J. DUZICH (University of Flor- 
ida ’51) is a test engineer with Wright 
Aeronautical Corp., Wood-Ridge, N. J. 


CHARLES M. DONALDSON, JR. (Ohio 
State University '51) is a powerplant 
engineer at Wright-Patterson Air Force 
Base, Dayton, Ohio. 


SOL BINDER (City College of New 
York °51) is a junior engineer with 
Piasecki Helicopter Corp., Morton, Pa. 
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1952 SAE Summer 


Sunday, June | 


Renaissance Room 
(Lounge Floor) 


Feature Motion Picture 


(To be announced) 


Monday, June 2 


9:30 a.m. Venetian Room 


(Lounge Floor) 
W. E. Jominy, Chairman 


Factors in the Selection of Welding Processes 
—J. J. Chyle, A. O. Smith Corp 
A New Metal, Titanium—lIts Application and Processing 
R. W. Parcel, Rem-Cru Titanium, Inc 
To be presented by title 
Engineering Piston Ring Expanders for 
formance and Life 
D. W. Hamm and K. J. Nisper, Muskegon Piston Ring 
Co 


Maximum Per- 


(Sponsored by Engineering Materials Activity) 


ROUND TABLES 
2:00 p.m. to 4:00 p.m 
Subject 
and 
Sponsoring 
Activity 


Leader and Secretary Location 


Automotive 
Seating 
(Body) 


Leader: J. D. Caton, Stubnitz Harlequin 
Greene Spring Corp Room 
Secretary: J. C. Gordon, (Lounge 
Gordon Chapman Co Floor) 


Leader: F. W. Kateley, 
ACF-Brill Motors Co 
Secretary: J. L. Chilton, 
ACF-Brill Motors Co 


Alternating 
Current 
Generating 
Systems for 
Trucks and 
Buses 
(Truck and 
Bus) 


Room 
104-105 
(First 
Floor) 


8:30 p.m. Venetian Room 


(Lounge Floor) 


B. F. Jones, Chairman 


Cold Weather Testing 
Col. W. A. Call, Development and Engineering Depart- 
ment, Detroit Arsenal 
(Sponsored by Truck and Bus Activity) 


Tuesday, June 3 


9:30 a.m. Venetian Room 


(Lounge Floor) 
Linn Edsall, Chairman 


Automobile Batteries 
Developments 

L. E. Wells, Electric Storage Battery Co 
To be presented by title 
A New Development in Axle Suspension 

J. W. Putt, Habn Motors, Inc 
(Sponsored by Transportation and Maintenance 


Selection, Service Life, and New 


Activity) 


ROUND TABLES 
2:00 p.m. to 4:00 p.m 


Subject 
and 
Sponsoring 
Activity 


Color Har- 
mony and 
Selection in 
Automobiles 
(Body) 


New Engineer- Leader: V. A. Crosby, 

ing Materials Climax Molybdenum Co 
(Engineering Secretary: Joseph Gurski, 
Materials) Ford Motor Co 


Leader: Emil Gohn, 
Atlantic Refining Co 

Secretary: Henry Jennings, 
Fleet Owner 


Leader and Secretary Location 


Leader: V. M. Exner, 
Chrysler Corp 
Secretary: to be announced 


Room 
104-105 
(First 
Floor) 


Harlequin 
Room 
(Lounge 
Floor) 


Room 
117-118 
(First 
Floor 


Garages VS 
Sheds vs 
Open Air 
(Transporta- 
tion and 
Maintenance) 
Water Tem- 
perature Con- 
trol in Truck 
and Bus En- 
gines (Truck 
and Bus) 


Leader: H. L. Rittenhouse, 
Euclid Road Machinery Co 
Secretary: to be announced 


Room 
121-122 
(First 
Floor) 


8:30 p.m. Venetian Room 


(Lounge Floor) 


G. M. Buehrig, Chairman 


Plastic Prototypes Revolutionize 
facturing 
-W. A. Stanley, Ford Motor Co 


Sponsored by Body Activity) 


Preparation for Manu- 
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Meeting 


Wednesday, June 4 


Venetian Room 
(Lounge Floor) 


9:30 a.m. 


D. P. Barnard, Chairman 


Future Outlook for Petroleum Products 
C. E. Davis, Assistant Deputy Administrator, Domestic 
Petroleum Operations, Petroleum Administration for 
Defense 
(Sponsored by Fuels and Lubricants Activity) 


ROUND TABLES 
2:00 p.m. to 4:00 p.m 


Subject 
and 
Sponsoring 
Activity 


Leader and Secretary Location 


Room 
121-122 
(First 
Floor) 


J. McDowall, 
General 


Leader: C. 
Allison Division 
Motors Corp 

Secretary: B. J. Ryder, 
Bendix Aviation Corp 


How Impor- 
tant Are 
Emergency 
Controls? 
(Aircraft 
Powerplant) 
High Speed 
Rolling Con- 
tact Bearings 
(Aircraft 
Powerplant) 


E. E. Bisson, National Room 
104-105 
(First 
Floor) 


Leader 
Advisory Committee for 
Aeronautics 

Secretary: F. W. Wellons, 
SKF Industries, In 

Leader: P. C. Ackerman, 
Chrysler Corp 

Secretary: W. A. 
Chrysler Corp 


Harlequin 
Room 
(Lounge 
Floor) 


Power Steer- 
ing for 
Passengel 


Cars (Pas- 


Hunter 


senger Car) 


Venetian Room 
(Lounge Floor) 


2:00 p.m. 


SYMPOSIUM 


A. F. Underwood, Chairman 
M. M. Roensch, Secretary 


SYMPOSIUM ON ENGINE WEAR 
Engine Wear—Comparison of Radioactive Wear and Field 
Measurements 
F. W. Kavanagh, California Research Corp 
Laboratory and Field Wear Tests Using Radioactive Tracer: 
H. R. Jackson, Atlantic Refining Co 


MAY, 1952 


June 1-6 
The Ambassador 
and Ritz-Carlton 


Atlantic City, N. J. 


he Critical Lubrication Areas in an Engine 

V. G. Raviolo, Ford Motor Co 
Effect of Heavy-Duty Crankcase Oils on Engine Wear in 
Typical Passenger Car Service 

J. L. Palmer, The Lubrizol Corp 
How Engines Wear 

J. F. Kune, Jr., D. S. McArthur, and L. E. Moody, Esso 

Laboratories, Standard Oil Development Co 

Wear Measurements by Physical, Chemical or Radioactivity 
Methods 

C. C. Moore and W. L. Kent, Union Oil Co. of California 

(Sponsored by Fuels and Lubricants Activity) 


Gaslight Gayeties 


7:30 p.m. Renaissance Room 


An enchanted evening in the relaxed atmos- 
phere of the good old days when the industry 
was born. Can-can girls, singing waiters, bar- 
ber shop quartettes, make-up artists, Dixie Land 
dance band, and a gigantic Gay Nineties Revue 
featuring Joe Howard will create a riot of fun 
and a revel of nostalgia 

To complete the illusion 
days, your Entertainment Committee recom- 
mends Gay Nineties costumes. So ransack your 
old trunks; go to your costumer; or improvise 
to be ready for an unforgettable evening 


of golden bygone 


Thursday, June 5 


Venetian Room 
(Lounge Floor) 


9:30 a.m. 


Cc. G. A. Rosen, Chairman 


Development of a Sixteen-Cylinder Vertical Radial Diesel 
Engine 


ST 





ar Se Tne: sm «Peal 


SAE Summer Meeting . . . . continuec 


E. R. Brater, Cleveland Diesel Engine Division, General 
Motors Corp 
(Sponsored by Diesel Engine Activity) 


ROUND TABLES 
2:00 p.m. to 4:00 p.m 
Subject 
and 


Sponsoring 
Activity 


Leader and Secretary Location 


Leader: Floyd Norriss, Room 
Westinghouse Electric Corp. 121-122 

Secretary: Norman Rooke, (First 
Pratt and Whitney Aircraft Floor) 
Division, United Aircraft 


Corp 


Aircraft 
Powerplant 
Seals and 
Their Applica- 
tions ‘Aircraft 
Powerplant) 


Sports and Social 


Golf 


The Seaview Country Club at Absecon, N. J., 
has made available its two superb golf courses— 
the 18-hole Bay Course and the 9-hole Pines 
Course—to members and guests attending the 
SAE Summer Meeting. A sparkling program of 
men’s and women’s tournaments, with prizes, has 
been arranged by your Golf Committee 


Note: SAE golfers may play at any time during 
the six-day meeting except for Tuesday, June 3, 
when, due to a prior arrangement with another 
group, members and guests must tee off before 
10:00 a.m. or after 3:00 p.m. 


The Seaview Country Club is located about ten 
miles from The Ambassador and Ritz-Carlton, 
and can be reached by private car or by taxicab 
from either hotel. Meals are available at the 
club at any time, including a special golfer’s 
lunch. Be sure to bring your clubs 


Other Sports 


Ocean surf bathing from either hotel; Am- 
bassador salt-water swimming pool and Turkish 
bath; tennis at Seaview Country Club, Absecon, 
N. J.; deep-sea fishing and boating trips. Facil- 
ities are available in Atlantic City for practically 
any other sport desired. 


Social 


Dancing—Monday, Tuesday, and Thursday 
evenings (June 2, 3, and 5) at the 22 Club in The 
Ambassador, and the Ritz Tavern in the Ritz- 
Carlton. Bridge, keno, and style show for the 
ladies. 


Harlequin 
Room 
(Lounge 
Floor) 


Hans Bohuslav, 
R. G. Le Tourneau, Inc. 
Secretary: J. J. Begley, Jr., 
Mack Mfg. Corp 


Diesel Engine Leade1 
Air Filters— 
Their Design, 
Application 
and Mainte- 
nance (Diesel 
Engine) 


Room 
117-118 
(First 
Floor) 


Passenger Car Leader: R. K. Super, 

Brake Per- Timken-Detroit Axle Co. 
formance In- Secretary: to be announced 
cluding Power 

Brakes (Pas- 

senger Car) 

Room 
104-105 
(First 
Floor) 


Automotive 
and Power- 
plant Cooling 
Systems (Pas- 
senger Car) 


Leader: F. M. Young, 
Young Radiator Co. 

Secretary: A. W. Pope, Jr., 
Waukesha Motor Co 


Venetian Room 
(Lounge Floor) 


CONFIDENTIAL SESSION* 
W. G. Lundquist, Chairman 


8:30 p.m. 


Progress and Problems in Reducing the Critical Material 
Content of a Typical Turbojet Engine 

—J. L. Goldthwaite, Allison Division, 
Corp. 

Progress and Problems in Reducing the Critical Material 
Content of Westinghouse Aviation Gas Turbines 

—P. G. DeHuff, Jr., Westinghouse Electric Corp 
Prepared Discussion by Representatives of: 

General Electric Co 

National Advisory Committee for Aeronautics 

Pratt and Whitney Aircraft Division, United Aircraft 

Corp. 

Wright Aeronautical Division, Curtiss-Wright Corp. 
(Sponsored by SAE Aircraft Powerplant Activity with the 
cooperation of the Bureau of Aeronautics, Navy Depart- 
ment) 


General Motors 


* Attendance has been restricted to those who have been 
previously cleared for this session by the Security Office, 
Bureau of Aeronautics, Navy Department 


Friday, June 6 


Venetian Room 
(Lounge Floor) 


H. S. White, Chairman 


Engine-Transmission Relationship for Higher Efficiency 
—D. F. Caris and R. A. Richardson, Research Labora- 
tories Division, General Motors Corp 
To be presented by title: 
Temperature Gradients and Heat Stresses in Brake Drums 
—G. A. G. Fazekas, Polytechnic Institute of Brooklyn 
(Sponsored by Passenger Car Activity) 
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ALENDAR 


Atlanta—May 12 


Gridiron, dinner 7:00 p. m.; meeting 
8:15 p. m. Engineering in Air Trans- 
portation — Charles Froesch, vice- 
president, engineering, Eastern Air 
Lines, Inc. Final meeting of the 1951- 
52 season Announcement of new 
officers. 


British Columbia—May 22 


Hotel 
meeting. 
Engineering - 
Barnard. 


Buffalo—May 6 


Dinner 7:00 p. m.; meeting 8:00 
p.m. Foreign and Domestic Sport Car 
Development — William F. Milliken, 
Jr., manager, Flight Research Depart- 
ment, Cornell Aeronautical Labora- 
tories. This meeting is being held in 
Rochester, N. Y., for the benefit of the 
Rochester members 


Canadian—May 16 


Genosha Hotel, Oshawa, dinner 6:30 
p. m.; meeting 8:00 p. m. Speaker, 
Joseph A. Retty, consultant geologist, 
Iron Ore Co. of Canada. 


Georgia, Vancouver, dinner 
Research A Partner in 
SAE President D. P 


Chicago—May 6 


Hotel Knickerbocker, dinner 6:45 


p. m.; meeting 8:15 p.m. Operational 
and Maintenance Characteristics of 
Helicopters Harry S. Pack, Piasecki 
Helicopter Corp. Social half-hour 
6:15 to 6:45 sponsored by Bendix 
Products Division, Bendix Aviation 
Corp. 


Cincinnati—May 26 

Society Headquarters, 
dinner 6:30 p. m.; meeting 8:00 p. m. 
Transmission of Sound E. L. New- 
hall, engineer, Cincinnati and Subur- 
ban Bell Telephone Co 


Engineering 


Cleveland—May 21 


Lake Shore Country Club, dinner 
6:30 p. m.; meeting 7:30 p. m. Sym- 
posium on Power Steering — Cc. W. 
Lincoln and Dorfner, Saginaw Steer- 
ing Gear Division, GMC 


Colorado—May 20 


Petroleum Club, dinner 6:30 p.m.; 
meeting 8:00 p.m. Fuels, Engines, and 
Octane Numbers—J. R. Sabina, Petro- 
leum Chemical Division, E. I. du Pont 
de Nemours & Co., Inc. 


Dayton—May 22 


Aeroproducts Division, GMC, dinner 
6:30 p. m.; meeting 7:30 p. m. Con- 


National Meetings 
Date 

1952 

June 1-6 


SUMMER 


WEST COAST 


CENTENNIAL of ENGINEERING 
BANQUET 


TRACTOR and PRODUCTION 
FORUM 


AERONAUTIC, AIRCRAFT ENGI- 
NEERING DISPLAY, and PRO- 
DUCTION FORUM 


TRANSPORTATION 
DIESEL ENGINE 
FUELS AND LUBRICANTS 


Aug. 11-13 
Sept. 4 


Sept. 8-11 
Oct. 1-4 
Oct. 22-24 


Oct. 30-31 
Nov. 6-7 


Hotel 


Ambassador and Ritz- 
Carlton, Atlantic City, N. J. 


Fairmont, San Francisco 


Hotel Knickerbocker, 
Chicago 


Schroeder, Milwaukee 
Statler, Los Angeles 
William Penn, Pittsburgh 


Chase, St. Louis, Mo. 
The Mayo, Tulsa 


1953 


ANNUAL MEETING and 
ENGINEERING DISPLAY 


MAY, 1952 


Jan. 12-16 


The Sheraton-Cadillac 


trollable Pitch Propellers. 
be announced. Plant visit. 


Speaker to 


Detroit—May 16 


Detroit Yacht 
$18.50 per couple. 


Club. Ladies night 


Mid-Michigan—May 13 


Owosso Country Club, Owosso din- 
ner 7:00 p. m.; meeting 8:15 p. m. 
Automotive Accessories E. F. Webb, 
president, Webb Engineering Associ- 
ates, Inc. Golf in afternoon 


Montreal—May 28 


Chateau Laurier, Ottawa dinner 
7:00 p. m.; meeting 8:00 p. m. Jet 
Engines Stanley Hooker, chief en- 
gineer, Bristol Aircraft Co., Ltd., Lon- 


don, England 


Northern California—May 15 


Claremont Hotel, Oakland dinner 
6:30 p. m.; meeting 7:30 p. m. Re- 
search A Partner in Engineering 
SAE President D. P. Barnard 


Northwest—May 23 


Social Meeting. SAE President D. 
P. Barnard will be guest speaker. 


Oregon—May 19 


Washington Hotel, Portland, dinner 
6:30 p. m.; meeting 8:00 p. m. Re- 
search A Partner in Engineering 
SAE President D. P. Barnard. Social 
time 6:30-7:00 p. m 


Southern New England—May 21 


The Hedges, dinner 7:00 p.m. An- 
nual social gathering. Ladies Night. 
Cocktail hour 6:00 p. m. Clarence 
Hubbard, toastmaster and magician 
Dancing 8:30-12:30 p. m. 


Spokane-Intermountain—May 26 
Research A Partner in Engineer- 
ing SAE President D. P. Barnard 


Texas—May 9 


Club 
Aircraft 


Engineers dinner meeting 


7:00 p. m 


Twin City—May 14 

Hotel, Minneapolis, dinner 
6:30 p. m.; meeting 8:00 p.m. Current 
Trends in Automotive Lubricants 
W. W. Schafer, Lubrizol Corp 


Curtis 


Western Michigan—May 20 


Sterns Steak House, 
p. m.; meeting 7:45. Fleet Mainte- 
nance and Parts Restoration — W. A 
Duvall, general manager of mainte- 
nance, Greyhound Corp. Panel: Lyle 
Stringham, service manager, Conti- 
nental Motors Corp.; Ralph Stork, 
president, Ralph Stork, Inc. 


dinner 6:30 
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TECHNICAL 


COMMITTEE 


Progress 


Div. XVII Studies Fatigue Properties 
Of Cold-Finished Carbon Steel Shafts 


poeeranent INS of the torsional fa- 
tigue properties of cold-finished 
carbon and heat-treated alloy 
steels show that cold finishing is at 
least worth further investigation 

If cold-finished steel proves to have 
satisfactory fatigue properties and 
safe residual stresses, Division XVII 
metallurgists view it as a possible re- 
placement for heat-treated alloy steels 
in such applications as bolts, shafts 
and gears. They reason that switch- 
ing to cold-worked carbon steels would 
save scarce alloying elements—and 
might be cheaper and faster than 
heat-treating 

Division XVII is the Cold Finished 
Steel Division of the SAE Iron and 
Steel Technical Committee. The Di- 
vision has undertaken the _ torsion- 
fatigue tests project jointly with the 


steels 


American Iron and Steel Institute 

Cold-drawn shafts with and without 
stress relieving are being compared in 
torsion-fatigue tests with heat-treated 
alloy steel shafts of the same general 
tensile strength level. Table 1 at right 
shows test results and proposals re- 
ported at Division XVII’s January 8 
meeting 

The test shafts are similar to the 
Buick Dynaflow input shaft, except 
that there are no snap-ring grooves 
Reasons for choosing this design were 
that it is a typical automotive part, 
of convenient size, and likely to be in 
production for at least two years 
The shafts are about 12 in. long by 
0.9 in. in diameter, with 2%,-in. long 
splines at each end 

Division XVII members are provid- 
ing the bar stock and machining the 
shafts. AISI is paying for the tor- 


1952 SAE Technical Board 
G. A. Delaney, Chairman 


P. C. Ackerman 
B. B. Bachman 
R. D. Kelly 

R. P. Kroon 

R. P. Lansing 


R. P. Lewis 

W. G. Lundquist 
E. S. MacPherson 
A. F. Meyer, Jr. 
M. E. Nuttila 


R. J. S. Pigott 

S. W. Sparrow 

F. W. Tanquary 
W. M. Walworth 
W. H. Worthington 


F. N. Piasecki 


sion-fatigue testing—which is being 
done by the Sonntag Scientific Corp 
at Greenwich, Conn. The shafts are 
tested in one-directional torsion on a 
fatigue testing machine which auto- 
matically maintains load constant re- 
gardless of creep or changes in tor- 
sional deflection. About 60% of the 
testing which the Division could fore- 
see last January had been completed 
by April 1. The remainder is ex- 
pected to be finished by next fall 


Division Membership 


Kent, Jones & Laughlin Steel 
has been chairman of Division 
XVII since it was reorganized early 
in 1950. Other current members are 
A. L. Boegehold, GMC Research Labs 
G. B. Caskey, Bliss & Laughlin Steel 
Co.; V. E. Hense, Buick; E. L. Hollady 
Army Ordnance: R. B. Hooper, Chry- 
sler H. B. Knowlton, International 
Harvester; M. N. Landis, LaSalle Steel 
Co.; A. G. Sturrock, Wyckoff Steel Co 
and F. C. Young, Ford. Through Hol- 
lady, the Division exchanges informa- 
tion on cold-finished steels with the 
Ordnance Department, which is spon- 
soring research on the subject at Case 
Institute of Technology 

The Division's earlier activities in- 
cluded torsional-fatigue tests of other 
cold-drawn and alloy shafts 


Cc. % 
Corp 


AISI Lists New Steel 
For Cold-Headed Bolts 


NEW boron steel grade, TS40B32 

intended primarily for cold-headed 
bolts has been established by the 
American Iron and Steel Institute 
after consultation with SAE 

The chemical composition 
in per cent are 


limits 


0.30-0.35 
0.70-0.90 
0.20-0.35 
0.08-0.15 


Carbon 
Manganese 
Silicon 
Molybdenum 


I'S40B32 is another in the series of 
Tentative Standard grades developed 
to conserve scarce alloying elements 
Except for lower carbon content 
TS40B32 is similar to TS40B37, with 
which steel producers and manufac- 
turers of cold-headed bolts have been 
having considerable success. 

These producers and users felt need, 
however, for a lower-carbon grade. 
At least two producers and several 
bolt manufacturers have tried the 
TS40B32 composition and found it sat- 
isfactory 
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Table 1—Results of Torsion Fatigue Tests of a Splined Test Shaft and Proposals for Future Tests, Reported at Division 


SAE 
Grade 


1141 
Modified 


1141 
Modified 


8642 


Processing 


Cold drawn 


Cold drawn 
Cold drawn 
and stress 
relieved 

Cold drawn 
and stress 
relieved 
Quenched, 
tempered, and 
cold drawn 
Quenched, 
tempered, and 
cold drawn 


Cold drawn 


Cold drawn 
Cold drawn 
and stress 
relieved 

Cold drawn 
and stress 
relieved 
Quenched 
tempered, and 
cold drawn 
Quenched, 
tempered, and 
cold drawn 
Cold drawn 
and stress 
relieved 

Cold drawn 
and stress 
relieved 
Quenched 
tempered, and 
cold drawn 
Quenched 
tempered, and 
cold drawn 
Quenched, and 
tempered in 
semi-finished 
condition 
Quenched, and 
tempered in 
semi-finished 
condition 
Quenched, and 
tempered in 
semi-finished 
condition 


XVII's January 8, 1952 Meeting 


MECHANICAL TEST DATA 


FATIGUE TEST DATA 

Tensile Yield Relative 

Strength Strength, Warpage, 
psi psi in. 


Cycles to 
Failure, 
millions 


Torque, 
in.-lb 
98.850 77,500 0.107 8000 2.3 
reduced to 
7000 due to 

creep 
7000 
7500 


0.097 
0.042 


72,000 
73,000 


91,000 
96.600 


94.000 73,000 0.0003 8000 


104,000 96,500 8000 


9000 for 
2000 cycles, 
reduced to 
8000 
124,500 94,000 7000 
124,000 
118,700 


90,000 
89,000 


7500 
8000 


91,500 7000 


124,700 112,700 8000 


124,500 116,000 


154,000 137,500 7500 


153,500 138,500 7000 


138,000 127,000 7500 


136,000 124,500 7000 


failure) 


146,800 140,500 500 


147,500 139,000 7000 


147,000 142,700 


‘Forthcoming tests are to be discontinued at 10 million cycles or failure 


» Tests for these shafts shall be carried out at 6500 in.-lb torque 


shafts shall be tested at 6000 in.-lb torque 


Proposed for 
Next Test 


test at 6500 in.-lb 


at 7000 in.-lb 


at 7500 in.-lb 
| at 8500 in.-Ib 


at 6500 in.-lb® 
at 6000 in.-lb 


at 6500 in.-lb® 


at 6000 in.-lb 


at 7500 in.-lb 


at 6500 in.-lb 


at 7250 in.-lb 


at 6000 in.-lb 


If failure occurs before 10 million cycles, additional 





J. B. Johnson, Bishop Clements, |. C. Mertz, R. R. Janssen, and R. E. Pelzel line up for the photographer at the Flamingo Hotel, Miami Beach 


where the AMS Division met March 24-28 
and Low Alloy Steel Commodity Committee 


mittee, replacing A. W. F. Green who resigned for reasons of health 
Alloys Commodity Committee until it was abolished during this AMS Division meeting.) 
Pelzel is vice-chairman of the Corrosion and Heat-Resistant Alloys Commodity Committee 


Commodity Committee 


oy 


Johnson is chairman of the AMS Division 


Clements is chairman of the AMS Division's Carbon 
Mertz has just been named chairman of the Corrosion and Heat-Resistant Alloys Commodity Com- 
Mertz was chairman of the Copper Alloys and Miscellaneous Non-Ferrous 
Janssen is chairman of the Plastics and Synthetic Rubber 


of the 76 who attended the AMS Division meeting gather before the start of a morning of simultaneous Commodity Committee sessions 


HE SAE Aeronautical Materials Spec- 

ifications Division made three major 
policy decisions at its week-long meet- 
ing at the end of March, besides re- 
viewing 196 of their specifications 

The Division (1) reassigned certain 
categories of specifications among its 
Commodity Committees, (2) named a 
secretary for each Commodity Com- 
mittee, and (3) established a set of 
criteria for selecting times and places 
for future Division and Commodity 
Committee meetings 


1. In the reassignment of specifica- 


specs went to the 
Corrosion and Heat-Resistant Alloys 
Commodity Committee, copper specs 
to the Alumnium and Magnesium Al- 
loys Commodity Committee, titanium 
specs to the Carbon and Low Alloy 


tions, the monel 
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Steels Commodity Committee, honey- 
comb-materials specs to the Plastics 
and Synthetic Rubber Commodity 
Committee, and packaging specs to the 
Finishes, Processes, and Preservatives 
Commodity Committee 

The Copper Alloys and Miscellaneous 
Non-Ferrous Alloys Commodity Com- 
mittee was abolished 

New committee titles will be worked 
out for some of the Commodity Com- 
mittees in accordance with their re- 
vised assignments. 


2. Secretaries named for the various 
Commodity Committees are 

R. R. Gutteridge, Minneapolis- 
Honeywell, to Finishes, Processes, and 
Preservatives. 

C. M. Miller, Northrop Aircraft, to 
Plastics and Synthetic Rubber. 


G. F. Kappelt, Bell Aircraft, to Alu- 
minum and Magnesium Alloys 

H. Brown, Solar Aircraft, to Corro- 
sion and Heat-Resistant Alloys 

Paul P. Mozley, Lockheed, to 
bon and Low-Alloy Steels 

Secretaries will aid chairmen in con- 
ducting Commodity Committee meet- 
ings by taking minutes and assist 
chairmen with committee work be- 
tween meetings 


Car- 


3. Meeting times and places shall be 
chosen, the AMS Division resolved, to 

® Minimize cost in travel time and 
expense for members and suppliers 

® Maximize attendance during meet- 
ing sessions 

® Minimize the direct 
of meeting facilities 

® Maximize the opportunity to 


cost to SAE 
at- 
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tend the AMS meetings in conjunction 
with other essential travel. 

® Permit educational visits to air- 
craft manufacturing, maintenance, or 
research facilities. 

The next meeting was set for Sept. 
22-26 in San Francisco. The SAE 
National Aeronautic Meeting and Dis- 
play will be held the next week in Los 
Angeles. 


Decarb Prohibition 
Liberalized in 35 AMS 


EXT time certain Aeronautical Ma- 

terials Specifications for steel bars, 
rounds, and tubing are revised, a para- 
graph is to be added to the section on 
decarburization to the effect that, 


“When determining the depth of de- 
carburization, it is permissible to dis- 
regard local areas provided the decar- 
burization of such areas does not 
exceed the limits in 6.3.3 |or whatever 
the appropriate paragraph designa- 
tion is] by more than 0.005 in. and 
the width is 0.065 in. or less.” 

The referenced paragraph gives, in 
each case, allowable depths of decar- 
burization for stock of different sizes 
It applies only to stock not ordered 
ground, turned, or polished—and not 
ordered for redrawing or forging. 

The specifications affected are: 


AMS 6280 AMS 6360 AMS 6427 
6281 6365 6440 
6282 6370 6441 
6320 6371 6442 
6321 6372 6448 
6322 6382 6470 
6323 6412 6475 
6324 6413 6480 
6325 6415 6530 
6327 6418 6535 
6328 6421 6550 
6342 6422 


These changes in the AMS were pro- 
posed by the Carbon and Low Alloy 
Steels Commodity Committee and ap- 
proved by the AMS Division at its 
combined session on March 26 


Correction 


N the article, “Recommended Prac- 

tice for Gear Lubes Revised,” on p. 
72 of the March, 1952, SAE Journal, it 
was stated that “No change was made 
in the (channel in service) limits for 
SAE 140... .” This is incorrect. The 
“channel in service” value for the SAE 
140 grade was changed from 35 F to 
20 F. 


MAY, 1952 


Technishorts ... 


UP-TO-DATE STEEL LIST—Chemical composition limits for all 
current constructional alloy steels are listed in a booklet now avail- 
able from the American Iron and Steel Institute, 350 Fifth Ave., New 
York 1, N. Y. The booklet, which is dated March 25, 1952, covers 
SAE and AISI Standard steels, AISI Tentative Standard steels, boron 
steels, and SAE and AISI H-steels. 


NODULAR IRON CASTINGS—One producer is turning out 275 to 
300 tons of finished nodular iron castings every month, it was re- 
ported at a meeting of the Castings Panel of the SAE Iron and Steel 
Technical Committee 

This producer is experimenting with a basic-lined cupola, partly 
to see if slag-hole troubles can be circumvented. Several other pro- 
ducers already have basic cupolas in operation. Some use water- 
cooled slag holes; another is using a copper-lined slag hole. One 
panel member predicted that basic cupolas will become the standard 
type, if slag hole troubles can be avoided and carbon content con- 
trolled. 


SAE REPRESENTATIVE ON AMA'S ISO LIAISON SUBCOM- 
MITTEE—Don Blanchard has been designated SAE representative 
on the ISO Liaison Subcommittee of the Automobile Manufacturers 
Association's Engineering Advisory Committee. Purpose of the Sub- 
committee is to help handle relations between the automotive indus- 
try and Technical Committee 22 of the International Standards Or- 
ganization. The appointment was made by the Executive Committee 
of the SAE Technical Board 


INTERIOR BODY DIMENSIONS—The SAE Body Engineering Com- 
mittee has been asked to review and comment on an ASBE recom- 
mended practice covering interior body dimensions. Prepared by 
the American Society of Body Engineers, this document outlines rec- 
ommended width, length, and height dimensions for 6-passenge1 
4-door sedans 


ABERDEEN TEST FACILITIES EVALUATED—A report, “Evalua- 
tion of Equipment and Facilities for Vehicular Test at Aberdeen 
Proving Ground,” has been approved by the SAE Technical Board 
and delivered to the Army. Prepared at Army request, this report 
summarizes the conclusions and recommendations of a group which 
reviewed the automotive test facilities at Aberdeen. T. J. Carmichael, 
of General Motors Proving Grounds, served as chairman of this 
group 


AUTOMOTIVE SEATING—A manual on automotive seating is be- 
ginning to take shape. The SAE Body Engineering Subcommittee on 
Automotive Seating has completed material for some of its sections 
and laid the groundwork for many others. 

When completed, this manual will contain a storehouse of infor- 
mation for body and trim engineers. 

Included will be definitions and sketches of such parts as seat ad- 
justers, seat frames, seat springs, pad supports, padding, and fasten- 
ers; methods for testing these parts; and recommended practices 
covering material and construction specifications, installation, and 
function 





Boron coaciave Draws Full House 


: iy 


FAME of Division VIII's forums 
on boron and other alternate 
steels draws more and more 
metallurgists to every meeting 
The photo above shows part of 
the crowd of over 150 at the 
Division VIII meeting March 6 
in Detroit In congratulating 
the group, Dr. D. L. McBride of 
the National Research Council’ 
Metallurgical Board had this to 


New Test Code for 
Heavy-Duty Air Cleaners 


— on a new, up-to-date, labora- 
tory test code for determining the 
operating characteristics of oil-bath 
air cleaners is nearing completion 
The Air Cleaner Test Code Subcom- 
mittee of the SAE Tractor Technical 
Committee is putting the finishing 
touches on this proposed replacement 
for the current SAE recommended 
practice 

The Subcommittee has only to com- 
plete parts of the procedure, and de- 
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S 


about the effectiveness of 
VIII's work 


Say 
Division 


‘Some 12,500,000 fewer pounds of 
nickel were used in 1951 for engineer 
ing alloy steels as compared to the 
tive-year average — although there 
were 2,000,000 more tons of engineer 
ing alloy steels produced in 1951 
This 12,500,000 tb—or 22% —saving 
in nickel has been due chiefly to the 
work of the SAE Division VIII on 


used 
been 


cide upon the type of oil to be 
for the various tests It has 
agreed that both a light and heavy 
grade will be required but the oil speci- 
fications for these grades still remain 
a subject of debate 

The new code is expected to include 
descriptions of materials, apparatus 
and complete procedures for deter- 
mining 


1. Restriction 

2. Oil carry-over characteristics with 
(a) indicated oil level, (b) high oil 
level, (c) angle operation, (d) rock- 
ing. 


Boron and Alternate Steels. Division 
Vill is far ahead of all other groups 
in its work on substitution of steel 


McBride explained further 
that the total saving of alloying 
nickel by substitution in 1951 
was 21,500,000 pounds. This 
figure includes savings in all 
types of alloy steels, including 
stainless and other non-engi- 
neering alloy steels 


3. Oil loss 


4. Initial wetting of element with 
(a) indicated oil level and increasing 
air flow, (b) constant air flow and de- 
creasing oil level 
and varia- 


5. Efficiency with steady 


ble air flow 
with and 


6. Dust steady 


variable air 


capacity 
flow 
charac- 


7. Backfire or flow 


teristics 


reverse 


The code is being set up primarily 
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for determining operating character- 
istics of oil-bath air cleaners used on 
tractors and construction machinery 
Later it may be extended to include air 
cleaners used on passenger cars, trucks, 
and buses 

Serving on this Subcommittee with 
chairman W. H. Worthington, John 
Deere Waterloo Tractor, are W. O 
Bechman, International Harvester; B 
G. Brown, Fram; D. P. Eastman, 
United Specialties; W. W. Henning. 
International Harvester; W. S. James 
Fram; J. P. Kovacs, Purolator Prod- 
ucts; W. W. Lowther, Crenlo; R. J 
Lunn, Donaldson Co.; S. T. McCormick 
Vortox Co.; N. R. McManus, Ford; C 
T. O’Harrow, Allis-Chalmers; J. W 
Seiple, John Deere Waterloo Tractor 
J. H. Smith, Caterpillar; and R. E 
Thibodeau, Detroit Arsenal 


CIMTC Maps Tractor 
Nomenclature Program 


UBCOMMITTEE XIII of the 

CIMTC has mapped out 
started work on—its tractor 
clature program 

This new Construction and Indus- 
trial Machinery Technical Committee 
subgroup has decided that nomencla- 
ture is needed for: 


SAE 
and 
nomen- 


1. Crawler tractors 

2. Mounted equipment for crawler 
tractors: Bulldozers, angle dozers, 
front end shovels, overhead shov- 
els, power control units, and 
winches 
Drawn for crawler 

rippers, and 


equipment 
tractors: Scrapers 
tamping rollers. 
Rubber-tired tractors 
and four-wheel. 
Drawn equipment for rubber- 
tired tractors Scrapers and 
wagons 


Two-wheei 


Already work is underway on the 
first of these classifications. Follow- 
ing the principles and rules outlined 
in the SAE Standard on Nomencla- 
ture, the subcommittee has grouped 
the components of crawler tractors 
into four major functional divisions 
(1) powerplant, (2) power train, (3) 
chassis, and (4) tracks and chassis 
support. And tentative designations 
for the components in three of these 
divisions have been agreed upon. 

When completed, this nomenclature 
is expected to meet one more need of 
industry and the military—standard 
designations for instruction manuals 
and parts lists. 

G. W. Mork, of Heil Co.., 
man of Subcommittee XIII 


is chair- 
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29 AMS Approved 
By Technical Board 


WENTY-NINE SAE Aeronautical 

Material Specifications were ap- 
proved recently by the Technical Board 
They are 
* AMS 4217B, Aluminum Alloy 
ings, Sand, 7Si-0.3Me ‘(356-T6) 
tion and Precipitation Treated 
*AMS 4230A, Aluminum Alloy Cast- 
ings, Sand, 4.5Cu (195-T4) Solution 
Treated 
* AMS 4231B, Aluminum Alloy Cast- 
ings, Sand, 4.5Cu (195-T8) Solution 
and Precipitation Treated 
‘AMS 4240B, Aluminum Alloy 
ings, 10Mg (220-T4) 


Cast- 
Solu- 


Cast- 
Solution Treated 


* AMS 4275A, Aluminum Alloy Cast- 
ings, Permanent Mold, 6Sn-1Cu-1Ni 
(750-T5) Stress Relieved 

* AMS 4280C, Aluminum Alloy Cast- 
ings, Permanent Mold, 5Si-1.2Cu-0.5Me 
(355-T71) Solution Treated and Over- 
aged 

*AMS 4281A, Aluminum Alloy Cast- 
ings, Permanent Mold, 5Si-1.2Cu-0.5Mg 
(355-T6) Solution and Precipitation 
Created 

* AMS 4282C, Aluminum Alloy Cast 
ings, Permanent Mold, 4.5Cu-2.5Si 
(B195-T6) Solution and Precipitation 
Treated 

* AMS 4283A, Aluminum 
ings, Permanent Mold, 
(B195-T4) Solution Treated 


Alloy Cast- 
4.5Cu-2.5Si 


Continued on Page 136 


Coordinating Research Council Balance Sheet 


Below are given condensations of the balance sheet and oper- 
ating statement of the Coordinating Research Council, Inc., of 
which the American Petroleum Institute and the Society of 
Automotive Engineers are the sustaining members: 


Condensed Balance Sheet as of Dec. 31, 1951 


Assets 
Cash 
Accounts Receivable 
Deferred Charges 
U. S. Bonds 
Miscellaneous 
Total 


Liabilities 
Accounts Payable 
Deferred Income 
General Reserve 


$ 10,910 
79,967 
4,661 
60,800 
459 
$156,797 


$ 35,289 
8,382 
113,126 
$156,797 


Operating Statement, Year Ending, Dec, 31, 1951 


Income 


Contributions 


American Petroleum Institute 
Engineers 


Society of Automotive 
Other 

Army, Navy 

Miscellaneous 


Total 


Air Force 


Expense 


Motor Fuels Division 
Aviation Fuels Division 
Diesel Fuels Division 
Lubricants Research 
Army, Navy, Air Force 
Total 


Operating Income Less Expense 


Contracts 


$ 25,000 
25,000 
38,586 
164,892 

2,165 


$255,643 


$ 28,094 
8,809 
26,250 
11,470 
172,280 
$246,903 
$ 8,740 





SAE 


Section 
Meetings 


Barnard Speaks 
At Syracuse Meeting 


Feb. 18—The processes of finding, 
cracking and adapting oil and its 
products for automotive use was de- 
scribed by SAE President Daniel P. 
Barnard, research coordinator of 
Standard Oil Co. of Indiana. 

Dr. Barnard devoted the first half 
of his talk to the prospects of the na- 
tion’s oil supply. He answered pessi- 
mists who predict that the U. S. will 
run out of oil in 12 years with a chart 
showing that the known oil supply has 
never looked adequate for long into the 
future. Such predictions, Dr. Barnard 
said, are always made on the basis of 
existing methods and costs. But our 
methods are constantly improving, he 
emphasized, and in all probability will 
continue to improve to meet the na- 
tion’s demand 

Dr. Barnard used slides to illustrate 
his description of methods of locating 
oil. No method can guarantee oil un- 
til you see it, he said; but seismic sur- 
veys, the gravitometer and magnetom- 
eter, and electric logging have done 
much to bring scientific exactness to 
the search for oil 


Research Advances 
Industry, Says Barnard 


March 3—‘Research—A Partner in 
Engineering” was theme of talk pre- 
sented by SAE President Dr. D. P. 
Barnard to the Western Michigan 
Section at its annual president’s night 
Through research by technically 
trained men steady progress in the 
petroleum industries has paced that 
of the automotive, Barnard said 
This has led to improvements in qual- 
ity and quantity by changes in refining 
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and changes in exploratory 
methods have resulted in greater 
proven reserves to meet increasing 
petroleum demands 

To continue this progress a supply of 
technically trained engineers is re- 
quired. Graduating classes are de- 
clining since the peak caused by post- 
war veteran students. Demand in 
1952 is estimated to be 95,000 while 
supply is about 38,000, and the pros- 
pect for bringing these figures closer 
together seems poor. It should be re- 
membered, Barnard said, that we can- 
not hope to outnumber the Russians; 
but we should try to outsmart them 

Scientists are increasingly recog- 
nized not only as a sound investment 
but a necessity from the standpoint of 
national defense, Barnard told the 
audience of about 200. L. G. Mat- 
thews, treasurer of Sealed Power 
Corp., presided at the dinner that 
preceded Barnard’s talk. 


methods 


Urges Efficient Use 
Of Engineering Man-Power 


28—Wichita Section heard Dr. 
D. P. Barnard, national president of 
SAE and research coordinator of 
Standard Oil Co., speak on the subject, 
“Research—A Partner in Engineering.” 

He stated that the estimated supply 
of oil in the United States will last 
only 12 years. This would be an 
alarming statistic, except for the fact 
that the rate of discovery of new oil 
is keeping pace with the increased use 
of oil. Also, there are methods of ex- 
tracting oil now considered unecu- 
nomical that can be utilized, if neces- 
sary. 

Dr. Barnard pointed out that re- 
seach has played an important role in 
our oil and gasoline supply. By the 
use of modern geological methods, 
chances of hitting good wells have 
been increased tremendously. Also, 
the refining processes have greatly 
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improved through the years. As an 
example, in 1914 only 20% of the 
products refined from crude oil was 
gasoline, with an octane rating of ap- 
proximately 50; in 1949, 63% of the 
products refined from crude oil was 
gasoline, with an octane rating of ap- 
proximately 65. 

Dr. Barnard pointed out that prog- 
ress in research depends upon techni- 
cally trained men, and the demand for 
these men is far greater than the pres- 
ent supply—a condition which could 
exist for eight or ten years. He stated 
that the solution to this problem is to 
expand our technological efforts and 
to encourage the right kind of young 
men to enter technical professions 
And above all, we must use present 
talent with the greatest possible effec- 
tiveness and efficiency 


Describe Development 
Of GM Locomotive Diesels 


Feb. 13—‘The History and Develop- 
ment of Diesel Engines for Locomotive 
Applications” was presented to the 
Section at its Grand Rapids meeting 
by R. H. Wellman and Leslie O. Parker 
of the Electro-Motive Division of Gen- 
eral Motors. 

The paper presented was a con- 
densation of an original paper by E. 
W. Kettering, chief engineer of Elec- 
tro-Motive. The speakers outlined the 
original entry of GM into this field by 
the purchase of the Winton Engine 
Co. Following this the Electro-Motive 
Co. was acquired. A development pro- 
gram was then started in cooperation 
with GM Research with the object of 
producing a two-cycle engine with a 
unit injector and necessary power, life 
and performance to meet main line 
locomotive requirements. 

A series of one-cylinder engines wer 
built for development purposes at the 
same time that several pilot engines 
were built for actual installations 
Two of these installations were at the 
1933 Chicago World’s Fair for the pur- 
pose of supplying power to the GM 
Building. Several troubles originated 
in early locomotive installations, but 
despite this the marked advantages 
resulted in an increasing demand 
Meantime, steady progress with the 
one-cylinder engine work and subse- 
quent changes in the multi-cylinder 
engines has brought the present Model 
567 series engine to a point where 
present average piston life on major 
railroad operation is one million miles 

Social period held prior to the meet- 
ing was sponsored by GM Equipment 
Division. 
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Detroit Junior Group Records 


A Junior Group, organized in 1948 
as a separate activity in Detroit, has 
stimulated scores of younger SAE 
members into programs of self-devel- 
opment and useful service to the So- 
ciety, according to Vince Ayres, Detroit 
Section vice-chairman of the Junior 
Activity. The Group, which conducts 
programs paralleling many of the Sec- 
tion activities, has established a pat- 
tern which might prove useful to other 
SAE Sections. 

Four years ago, the size of the De- 
troit Section constituted a problem for 
the Junior member who desired to par- 
ticipate actively in the SAE Was 
there a solution which would allow 
these younger members to enjoy the 
opportunities offered to those in 
smaller sections? A survey of the 
Junior members indicated a willing- 
ness to foster and administer a pro- 
gram to develop their own members 
within the SAE. Consequently, under 
the guidance of the Senior Members 
a program unique to the Society was 
created. The new group was given 
separate representation on the Detroit 
Section Governing Board. 

Since the inception of the Detroit 
Junior Group, approximately 800 men 
have been eligible for participation on 
various programs and committees. Of 
this number, well over 100 or about 
15% have actively taken part. These 
figures show that the program is defi- 
nitely accomplishing its main objec- 
tive 

Last year for the first time the 
Junior Group, in cooperation with the 
Detroit Section, instituted a plan 
which allowed a Junior member to be 
appointed as assistant to their com- 
pany representative. During 1950-51 
there were seventeen Junior assistants 
in sixteen of the forty-eight companies 
which had company representatives 
In addition to the aid given to thei: 
company representative, these men en- 
rolled many new members and helped 
promote their own Junior Group ac- 
tivities 

“The Junior Group enjoys the op- 
portunity to gain experience and asso- 
ciations in Many ways,” explains Bob 
Smith, Junior Group chairman. “The 
group holds three technical meetings 
a year, conducted by the Juniors them- 
selves. They are usually in the form 
of a panel discussion in which the au- 
dience participates These meetings 
give the members a chance to learn of 
developments within their profession, 
to present a paper of their own, and 
to meet many of their associates at 
the social hour held after the meet- 
ings. A recent panel meeting was at- 
tended by over 300 persons.” 

The group also sponsors two well- 
planned field trips each year to Detroit 
area plants. These trips have had ex- 
cellent attendance. 
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4-Year Progress 


Members of the executive committee of the Junior Group of Detroit Section for 1951-52 confer on 


March 24. Seated, left to right 


for junior activity; Bob Smith, chairman of the Junior Group; and Bob Wiltse 


Harvey Mantey; Vincent Ayres, Detroit Section vice-chairman 


Standing, left to 


right: Bill Coleman, Jr.; Neil Van Halteren; Bob Green; and Eric Lange 


Further opportunity for personal de- 
velopment is offered by a _ recently 
formed Speakers Group, made up of 
Junior members serving under the 
Junior Section Membership Chairman, 
Neil Van Halteren This group has 
offered its services to SAE Student 
Branches in the Detroit area and has 
presented programs at the Detroit In- 
stitute of Technology, Lawrence Insti- 
tute of Technology, and the University 
of Michigan. These programs consist 
of a technical talk and a discussion of 
the SAE organization 


Henry Ford Award 


Recently, the SAE has adopted a 
plan for an annual presentation of the 
Henry Ford Memorial Award Eligi- 
bility for this award is restricted to 
members of the Society who are under 
33 years of age. The award is pre- 
sented to the author of an original 
paper which is suitable for presenta- 
tion to an SAE meeting, competition 
being limited to subjects related to 
automotive ground vehicles 

Not the least of the opportunities 
offered to the Junior member is the 
chance to serve as one of the Junior 
Group officers, or as a member of one 
of the many committees. Serving in a 
capacity of this nature allows him to 
join into the execution of the business 
of his own group. 

A wealth of the SAE values has been 
made available by the formation of 
this Detroit Junior Group. This, in 
addition to all the other advantages 
offered by the SAE, has made the 
Junior member fortunate indeed. 

Bill Coleman, Junior Group publicity 
chairman, invites members of other 


Sections interested in the formation of 
a Junior Group to contact him for 
additional information. 


Recommends LPG 
For Certain Applications 


e la 


March 24—The first meeting of the 
newly-formed Fort Wayne Division of 
Indiana Section featured a paper on 
LPG by A. J. St. George of Ensign 
Yarburetor Co. 

It cannot be expected that the mere 
installation of LPG carburetion equip- 
ment on an engine will provide fuel 
economy, power output and perform- 
ance comparable to that of gasoline 
or diesel engines, St. George said, but 
it is becoming increasingly apparent 
that LPG has a place in the use of 
engine-powered devices, stationary or 
mobile. Consumers’ demands testify 
to this fact 

LPG will probably never be widely 
used as a passenger car fuel, St. George 
concluded, and Ensign does not recom- 
mend it for that purpose. There are, 
however, specific applications, such as 
farm tractors, bus, truck and power 
unit operations where it can be used 
to excellent advantage; and it is in 
these phases of application that de- 
velopment is now under way. 

A group of SAE enrolled student 
members from Tri-State College, ac- 
companied by Frank Acton, Tri-State 
Student Branch faculty adviser, were 
guests at the meeting 
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Earthmoving Conferees at Peoria Talk about 


Dinner toastmaster was |. W. Vollentine (second from right), 
are (left to right): K 


research G development at Ft. Belvoir 


chairman of the SAE Central Illinois Section 
]. Mogk, general chairman of conference; H. Moore, SAE staff; T. Howard, Hyster Co 
]. Liggett, Allis Chalmers Mfg. Co.; Dr. H. Crane, dinner speaker 


Fea aa cc, gg a, gC OP 


With him at the speakers table 
R. Beal, chief of engineering 
and |. A. C. Warmer, SAE 


Vollentine 


general manager 


Machines’ Worth .. . 


General chairman K. j. Mogk (left) opened the meeting. E. G. Swigert 

(right), president of the Hyster Co., emphasized the importance of 

getting more work from earthmoving machines so as to do the job both 

faster and cheaper. He showed how effectively engineers have done 
this to date 


... as well as Engines 


H. L. Rittenhouse (second from left) Euclid Road Machinery, told about 

engine selection as the machine builder sees it. With him are (left to 

right): J. M. Davies, Caterpillar, R. Beal, Corps of Engineers, and R. 
Roman, Caterpillar 
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. and Their Performance 


Equipment designers heard operators tell how machines are put to work 

D. Saxton (third from left) of the Hanna Coal Co., reported his prob 

lems to (left to right): E. O. Martinson, Koehring Co.; H. Rockwell 

LaPlant Choate; }. Talbott, Hanna Coal; and G. W. Eger, Caterpillar 
Tractor 


and Used Parts Salvage 


Reclaiming worn parts will save time and money, said V. A. Woodling 

(center), of Caterpillar. Watching him tell how to do it are J. Y 

Liggett (left) of Caterpillar, and C. W. Briggs (right), of Steel Foun- 
ders Society of America 
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Performance: Target for Earthmovers 


Machines have to move more yards of dirt. That’s what 


users tell machine designers at Peoria Conference. 


ERFORMANCE is the goal 
Cost of earthmoving equipment is 
secondary. That's the chief message 
that more than 750 members and 
guests took away from the Third An- 
nual Earthmoving Conference spon- 
sored by the SAE Central Illinois Sec- 
tion in Peoria, April 9 and 10 
Technical talks on equipment design 
and operational techniques all ac- 
cented the big demand of earthmoving 
equipment users. Labor and time are 
the big cost elements in a job. A 
machine that achieves savings in these 
elements is worth almost any price 
since the machine is bought only once 


main 


Machines Bulwark of Economy 

The machine performance angle 
made itself felt right at the start, as 
E. G. Swigert, president of the Hyster 
Co., opened the Conference 

He said that the formula MMW 
(NR HE)T, which means Man's 
Material Wealth is equal to National 
Resources plus Human Effort multi- 
plied by Tools (Machines), still holds 
true today. The multiplier “tools” is 
important. Man today is moving dirt 
at very little more cost per yard on 
road construction than he did 20 years 
ago. Yet bridge construction cost on 
highways is nearly three times what it 
was. This indicates that we are doing 
a good job of making tools more effi- 
cient, while material costs and labor 
costs are increasing. As an example 
of efficient machine operation, he cited 
the logging industry. Here economical 
selective logging is now practiced be- 
cause of the lower cost of operation 
through use of tractor hauling units 
compared to the inefficient tramways 
and flumes previously used. 

Equipment users and builders 
swapped ideas in and between techni- 
cal sessions. Operators reported what 
they wanted to make their job easier; 
engineers from equipment makers told 
what they're doing to achieve that end. 

Contractors’ needs were given by 
Harold Richardson, editor of Con- 
struction Methods. He said the typical 
contractor never is satisfied with his 
equipment or methods. He always is 
looking for new and better ways and 
machines. In their interest to de- 
velop new machines, contractors are 
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G. W. Eger and R. F. Hughes, 


often willing to subscribe large sums to 
place orders with manufacturers for 
machines that have never been built, 
but are merely an idea. There are few 
manufacturers who have contributed 
a completely new machine entirely on 
their own: usually progressive devel- 
opment is a cooperative effort between 
the manufacturer and the customer. 
Richardson called it a “sort of partner- 
ship.” 

Similarly direct user contribution to 
equipment development is hard to 
trace. Usually he makes highly sig- 
nificant changes to existing machines 
which the manufacturer can refine and 
incorporate in a production design. 
Customer dissatisfaction is his greatest 
contribution to development of ma- 
chines 

Richardson urged the equipment 
manufacturer never to lose his imagin- 
ation, that there is a slim market for 
worn-out machines, but rather a large 
market for machines of improved de- 
sign and performance. The user is pri- 
marily interested in cost of perform- 
ance, not cost of machines. Leader- 
ship in the earthmoving industry is 
not permanent, but a position that 
must be continually rewon by machines 
that will do something “Better, Faster, 
and Cheaper” than anything else 
available. 

Needs for a specific type of operation 
came from Donald Saxton, general su- 
perintendent of Hanna Coal’s George- 
town operation He focussed on 
scraper and wagon use in open pit 
mining of bituminous coal. 

Saxton felt larger shovels are the 
cheapest way of handling overburden 
from coal. But even on such large- 
scale operations, lots of uses can be 
found for scrapers and wagons—con- 
struction of railroads, haul roads, and 
dams, disposal of refuse, and assist- 
ing large shovels 

Saxton said that many coal opera- 
tors lack available capital for special- 
ized machines and must depend on 
multipurpose machines, such as scrap- 
ers, to maintain production. 

Harvey Rockwell, chief engineer of 
LaPlant Choate, backed up Saxton by 
saying that manufacturers must make 
efficient machines which allow the 
user to make a profit. The user dic- 


tates through application the 
sary design features. 

The men who engineer earthmoving 
machines told their customers they're 
constantly trying to match their prod- 
ucts to the user’s needs. They drove 
home their points by telling about the 
job they’re doing with electrical con- 
trol systems, engines, steering and 
castings 


neces- 


Productivity with Electrical Controls 


C. W. Richards, general service man- 
ager of LeTourneau, said that adapt- 
ing electrical power to operation and 
control of earthmoving machinery is 
part of the effort to make equipment 
more productive. Although not new 
to the construction field, electrical 
power is fairly recent for control of 
high-speed, rubber-tired prime movers, 
scrapers, and bulldozers. Electrical 
control is part and parcel of the aim 
of making earthmoving operations 
profitable. Electrical systems are 
rugged, durable and trouble-free; they 
operate under any kind of weather or 
operating conditions 

LeTourneau’s electrical control sys- 
tem is fundamentally simple, consist- 
ing of engine-driven electric generator 
and electric motors driven by powe1 
from the generator. Practically all of 
the equipment had to be made by Le- 
Tourneau because none of the elec- 
trical equipment already being pro- 
duced by manufacturers could be used 
satisfactorily. 

At the present time, engine-driven 
gear trains provide power to the driv- 
ing wheels. LeTourneau envisions full 
diesel electric drive in the future. The 
following were listed as a few of the 
advantages of such a drive 

1. Even flow of power. 

2. Packaged wheel power 
wheel drive; all-wheel steer 

3. Elimination of mechanical drives 
which influence chassis design. 

4. Flexibility of power to 
wheels at operator’s discretion. 

5. Dynamic breaking for down-hill 
operation. 


for all- 


drive 


Buying Versus Building Engines 
Equipment users stand to gain when 
the machine builder buys engines from 
another manufacturer instead of mak- 
ing powerplants himself. The advan- 
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tage of this scheme, pointed out H. L. 
Rittenhouse, chief engineer of Euclid 
Road Machinery, is that two or more 
engine models often are available for 
each basic machine. And when en- 
gine manufacturers have to compete 
for the business, they offer the best 
machine they can build. 

Euclid selects its engines from re- 
liable firms that have alert and coop- 
erative engineering and service depart- 
ments. The Euclid customer selects 
an engine he feels will deliver adequate 
performance at minimum cost. The 
next step in engine selection is deter- 
mining the size needed for the vehicle 
If the engine will supply power enough 
to slip the driving wheels in low gear 
and sufficient power to move the 
loaded vehicle at a safe operational 
speed, it is deemed the right size. 

Euclid suffers some by buying en- 
gines from engine builders, noted Rit- 
tenhouse. The company and its deal- 
ers lose out on parts sales. And en- 
gine manufacturers are sometimes re- 
luctant to make changes in their en- 
gine design that Euclid feels are nec- 
essary. 

Williant W. Henning, of Interna- 
tional Harvester Co. made an analysis 
of the probdlem steering track type ve- 
hicles. He dealt primarily with steer- 
ing of full-tracked, two-track, laterdlly 
rigid machines of both commercial and 
military design He said that de- 
signers should not neglect ease of op- 
eration of the steeirng system. Ma- 
chines are usually built with an in- 
herent mechanical efficiency, which no 
operator can change. But ease of op- 
eration can increase operator efficiency 
for better machine performance. 

Helping earthmoving machines stand 
the gaff of rugged operations are the 
steel castings that go into components. 
C. W. Briggs, of the Steel Founders 
Society, said that about 5% ‘(about 
100,000 tons) of the entire steel cast- 
ing output in 1951 was delivered to 
earthmoving equipment builders. 

Steel castings are used because they 
are strong, tough, and may be cast to 
final shape. The ability to cast to 
form while retaining all the advan- 
tages of the basic steel is an important 
consideration. Also, a wide range of 
mechanical properties can be obtained 
by varying the alloy content of the 
castings, the heat treatment, or both. 
Other advantages of steel castings are: 

1. Designer is able to put the metal 
where it will do the most good. 

2. Structure is uniform, free 
directional flow lines. 

3. They have high 
ance 

4. They are durable and wear re- 
sistant. 

5. They are ductile and malleable. 

6. They have high rigidity, mini- 
mum deflection, and accurate align- 
ment. 

7. They are readily weldable. 

Briggs called for a closer coopera- 
tion between producers and designers 


from 


fatigue resist- 
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of steel castings. He stated that 
correct design was responsible for 
homogeneous castings. No institution 
teaches good steel casting design, but 
consultation between design engineer 
and casting engineer will produce bet- 
ter castings. 

H. Polderman, Caterpillar Tractor 
Co., argued for close cooperation be- 
tween the foundry man and the de- 
signer. He stated that quantity of 
pieces in his opinion played a part in 
the determination of steel castings in 
place of a fabricate piece of produc- 
tion of a part 


Parts Reclamation Urged 


In these days of parts shortages, 
used parts are pretty valuable hidden 
assets, said V. A. Woodling, service de- 
velopment manager for Caterpillar 
He said there are several ways of re- 
placing a worn part: supply new parts, 
rework a similar part to fit, or restore 
the part to usable condition. When 
supply of new parts is short, the first 
course is unacceptable to the operator 
since it means an inactive machine 
Usually machine shop space is not 
available to rework parts or make sim- 
ilar new parts to fit on the job. There- 
fore, ingenuity and the weld rod have 
become the primary substitutes for 
new parts. 

Woodling described the _ salvage 
methods used to reclaim three “high 
tonnage” items on track-type tractors, 
namely track shoe, track link, and 
track roller parts Operation has 
shown that properly applied reclama- 
tion methods will provide about half 
the service life of new parts. At the 
same time, material saving is tremen- 
dous. 

On large tractors, for example, 370 
ib of material added to a set of used 
track shoes will serve where complete 
new replacement would require one ton 
of steel. Similarly 100 lb of inexpen- 
sive electrode will salvage track links 
which would require one ton of steel for 
new replacement, and 840 lb of steel 
can be saved by reclaiming a set. of 
track rollers by good salvage methods. 

Because of the savings which can be 
realized by such methods, reclamation 
has opened up the field of machine 
welding methods. 


Russians Swipe American Design 


Apparently American earthmoving 
machinery designers are doing a pretty 
good job. At least the Russians must 
think so, for they have built two Stal- 
inetz “80” track-type tractors that are 
copies of the ten-year old Caterpillar 
D7 tractor. J. M. Davies, Caterpillar’s 
director of research, said that by ap- 
propriating the Caterpillar D7 design, 
the Russian engineers have availed 
themselves of about 40 years of Ameri- 
can tractor design and manufacturing 
experience which they have incorpor- 
ated into a machine meeting their own 
production standards. The Russian 
use of a well-accepted American ma- 


chine for their standard design elimi- 
nated the possibility of their making 
any design mistakes. 

While the Russian parts appeared 
very rough in comparison to our Amer- 
ican standards, whenever fine finish 
or close tolerance was necessary to 
proper machine function, their parts 
were made with a fine finish or even 
to tolerances closer than is our com- 
mercial practice 

The manner in which the Russians 
handled alloys and heat treatment of 
parts showed a keen appreciation and 
knowledge of modern metallurgical 
practices 

Said Davies, American tractor engi- 
neers should accept this challenge of 
our accumulated talents and abilities 
to continually better our machines to 
improve their productive capacities 
Only so long as our machines are 
copied, and never quite equalled in 
their work-producing ability, will our 
machinery be the best in this world 


When to Laugh 


Earthmoving machine’ technology 
gave way to broader problems of every- 
day living at the dinner session. Din- 
ner speaker Dr. Henry H. Crane, pas- 
tor of the Central Methodist Church, 
Detroit talked about “The Time to 
Laugh.” He emphasized the impor- 
tance of being a “person” by saying 
that before you are an engineer, execu- 
tive, or anything else, you are a human 
being. That was what made Mahatma 
Gandi such a great man; the fact that 
he was a human being first, last, and 
always Unlike Mahatma Gandhi, 
most of us never take time out to ex- 
amine life, our own life, nor determine 
for ourselves what is most worth while 
and establish a pattern for life. When 
a man examines life, he develops a 
philosophy of life. His philosophy is 
the way he looks at things. If he says 
that he has no philosophy of life, then 
that, in reality, is his philosophy of 
life—nothing. 

Dr. Crane said he believed that he 
had found his philosophy of life in the 
third chapter of Ecclesiastics, which 
says in part, “To everything there is 
a season, and a time to every purpose 
under the heaven: A time to weep, and 
a time to laugh, etc.”” The only thing 
that he had to determine was “when.” 
In developing his answer to this ques- 
tion, Dr. Crane said that there are two 
things which affect our life. 

1. Fact—which man is a fool to ig- 
nore or evade, but which he must face 

2. Man’s interpretation of the facts. 
Amazing power rests in man’s atti- 
tudes. Man can choose to emphasize 
certain facts, and the manner in which 
he interprets them creates his indi- 
vidual world. 

Dr. Crane said laughter was a sign 
of inner triumph, a symbol of inner 
adequacy, which was essential in de- 
termining the question of “when.” 
The time to laugh is not all the time. 
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Chayne Describes New Buick “Dream Car” at Dayton 


March 11—Buick’s new “experimental 
laboratory on wheels,” the XP-300, 
was described and demonstrated to 
Dayton Section by Charles A. Chayne, 
General Motors vice-president of en- 
gineering, who designed the sports 
car 

The super-streamlined convertible is 
powered by a 335 hp supercharged V-8 
engine—and is equipped with dual 4- 
wheel brakes. Body panels are of 
heat-treated aluminum, which reduces 
total weight of the car to 3125 lb 

Mounted on a 116 in. wheelbase, the 
XP-300 has an overall length of 192.5 
in. and stands only 39.1 in. high at the 
cowl. It is 80 in. wide, with an overall 
height of 53.4 in. Ground clearance is 
only 6.6 in 

The two-passenger, single-seat car 
was built by Buick for Chayne, who 
was formerly Buick’s chief designer. 
It is strictly experimental, and Buick 
has no plans for putting the “dream 
car” into production 

Tires on the XP-300 were especially 
designed for high-speed driving. The 
chassis frame is of the box-type, de- 
signed for maximum rigidity The 
rear end floats on coil springs and the 
front end is suspended on torsion bars 

The experimental engine has a pis- 
ton displacement of only 215 cu in., but 
it develops 335 hp with supercharger 
It transmits power to the rear wheels 
through a special Dynaflow unit at the 
rear of the car. 

Body and frame are welded into one 
solid unit. When the doors are closed, 
hydraulically operated steel bars slide 
into place, making the door a struc- 
tural part of the body and frame as- 
sembly. 

Two fuel tanks, one for methyl] alco- 
hol and the other for premium grade 
gasoline, are set behind the front seat 
The XP-300 is equipped with two air- 
craft type carburetors, one for gasoline 
and the other to inject methyl alcohol 
in proper proportions to prevent 
knocking during fast acceleration. 

Exterior design is basically that of 
an American sports car The hood 
slopes downward toward the front, 
giving good vision in spite of the low 
seat. The rear deck is extremely long, 
due to the single-seat styling. A tap- 
ered chrome fin extends down the cen- 
ter of the deck. 

There are no hood openings in the 
front of the XP-300; hood and front 
fenders are welded into a single unit 
and open in reverse alligator fashion 
on hinges just in back of the front 
bumper. A hydraulic lift raises and 
lowers the hood. 
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Charles A. Chayne (above), vice-president of engineering of General Motors Corp., described the 

Buick experimental XP-300 at the Dayton Section meeting March 11. Below, Chayne demonstrates 

the controls to Frederick Sampson (left), chief engineer of GMC's Inland Mfg. Division, and 
Dayton Section Chairman Charles Lathrem (at wheel) at the studios of WHIO-TV 





SAE student members from Bradley University successfully defended the resolution 


that the 


2-cycle diesel is superior to the 4-cycle type for truck tractors” against students from the Uni 


versity of Illinois at the March 24 meeting of Central Illinois Section 
Arlen Field, M. R. Bottorff, Myron Daily, Dick Kieser, and Professor Arthur V 
University of Ilinois students, standing, are: Charles H. Wade, Ronald 


(left to right 
Houghton, faculty adviser 


Seated is the Bradley team 


T. Goe, William H. Thompson, Charles R. Hudson, Millage M. White, and Professor John C. Miles 
faculty adviser 


Bradley Students 
Win Diesel Debate 


March 24—Bradley University student 
SAE members victoriously defended the 
resolution “that the two-cycle diesel 
engine is superior to the four-cycle 
type for truck tractors” in a debate 
with the SAE student members of the 


University of Illinois before about 200 
members and guests of the Central 
Illinois Section. 

The judges, E. F. Norelius, consult- 
ing engineer, Allis-Chalmers Mfg. Co., 
W. L. H. Doyle, assistant director of 
research, Caterpillar Tractor Co. and 
-aul F. Bourscheidt, attorney and pro- 
fessional parlamentarian, evaluated 
the quality of debating on the basis of 
preparation and delivery. The debate 
was judged on the basis of the merits 
of debate without regard to the merits 


At the Feb. 25 meeting of Central Illinois Section, L. H. Billey of the Donaldson Co. outlined meth 


ods of improving mufflers and reducing highway noise. 


Left to right: James Ebel, who as coffee 


speaker discussed problems of television in the Peoria area; L. H. Billey; D. B. Shotwell, who was 
technical chairman of the meeting; and |. C. Porter, vice-chairman of Central Illinois Section 
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of the question. 

Bradley University debaters based 
their defense of the resolution on the 
basis of weight per unit horsepower 
value of pay load increase due to weight 
saving through the use of two-cycle 
engines; parts interchangeability be- 
tween all engines of a series or type; 
even forces on bearings; better ther- 
mal efficiency in a two-cycle engine 
advantages of valving and air scaveng- 
ing; better acceleration; and more re- 
serve power for altitude performance 
and safety of operation 

The University of Dlinois debaters 
attempted to defeat the proposition by 
pointing out the simpler design and 
lower operational and maintenance 
cost of the four-cyele engine. They 
also elaborated upon the digestibility 
of fuels and the better performance of 
the four-cycle engine over a_ wide! 
range of fuels than the two-cycle en- 
gine 

While the debaters were recessed to 
prepare their rebuttal, Max Gilbert 
student activities chairman for the 
Central Ilinois Section, discussed local 
student activities and the types of stu- 
dent activities carried on by all the 
SAE sections throughout the country 
Professors John C. Miles and Arthur 
V. Houghton, faculty advisers for the 
two student sections represented in the 
debate, discussed the history of their 
groups. 

During the business meeting before 
the start of the debate, Chairman J 
W. Vollentine presented membership 
pins to six new members of the SAE 

The coffee speaker was Chick Black 
of the purchasing department of 
Caterpillar Tractor Co. who showed 
some scenes of Paris taken on a recent 
trip to Europe 


Reports on Jets 
In Korean Theater 


March 4—William Krainock, service 
representative of General Motors’ Alli- 
son Division, presented a report on 
“Jet Engine Performance in_ the 
Korean Theater” before an audience of 
100 members and guests. Krainock 
give a first-hand report of his experi- 
ences during the year he was stationed 
in the Korean war zone, and presented 
unpublished facts and opinions. 

The dinner preceding the talk fea- 
tured Ladies’ Night, and was held at 
the House of Hospitality, Balboa Park. 
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Sage Building, mechanical engineering center at NYU College of Engineering 


SAE at New York University 


As SAE President Daniel P. Barnard 
recently pointed out, this country faces 
a shortage of engineering Manpower 
that seems unlikely to improve in the 
next few years. This shortage could 
seriously interfere with the success of 
our present guns-and-butter program 
Production for defense and continued 
civilian production call for more tech- 
nically-trained men than are available 

In helping to meet this problem 
schools of engineering such as that of 
New York University play a variety 
of roles. The primary contribution of 
NYU is, as always, supplying industry 
with well-trained graduates in every 
branch of engineering, from research 
and applied science to administrative 
engineering 

Less well-known, however, is 
direct contribution of universities to 
industry, not only through advance- 
ment in theory but in applied research 
projects and industrial counselling 
The years since the founding of the 
SAE Student Branch at NYU in the 
fall of 1929 have witnessed a con- 
siderable growth in the scope of such 
projects—many of which could not 
have been carried on by the various 
industries themselves, or only at a 
much greater cost in money and man- 
power. 

For example 


the 


the Consolidated Edi- 


MAY, 1952 


son Co. of New York was the sponsor 
of a recent survey conducted by NYU 
of the technical and economic prob- 
lems involved in the year-round use of 
the heat pump in the metropolitan 
area The survey covered such fac- 
tors as performance characteristics of 
heat pumps, thermal storage, clima- 
tology, and various sources of power, 
including electricity, gas and steam 
Basic research which may be useful 
in the heat treatment of titanium al- 
loys or in developing new alloys is 
sponsored by Watertown Arsenal 
The project is concerned with binary 
alloys of titanium with carbon, oxygen 
nitrogen and boron The procedure 
involves preparation of homogeneous 
contamination-free alloys: heat treat- 
ment of these alloys through a range 
of temperatures; and preparation of 
the alloys for examination under the 
microscope and chemical analysis 
Petrochemical research at NYU this 
year centers around investigation of 
processes for the production of acety- 
lene and acetylene homologues, analy- 
sis of petroleum chemicals, and a study 
of pressure drop through fluidized 
beds. A recently initiated project un- 
der government sponsorship deals with 
the potentialities of various acetylenic 
compounds for use as rocket fuels. 
The research division of NYU, di- 


rected by Harold K. Work, coordinates 
activities not only of the various de- 
partments but with government agen- 
cies and private firms. For example 
Project Squid, a program of funda- 
mental research in the field of jet pro- 
pulsion being carried out by the gradu- 
ate school, is sponsored jointly by the 
Office of Naval Research and the Office 
of Air Research of the government 
The Guggenheim School of Aero- 
nautics, endowed in 1925 by the late 
Daniel Guggenheim, offers additional 
aid and equipment for research. Dur- 
ing the year the aeronautical engineer- 
ing department, under the direction of 
Professor Frederick K. Teichmann 
utilized facilities of both the Guggen- 
heim School and the research division 
in carrying forward studies of the 
mechanical properties of sandwich 
structures. This type of construction 
is of great interest to the aviation in- 
dustry, as well as to design engineers 
in a number of other fields. An ana- 
lytical method of investigation of the 
strength of sandwich laminates under 
compression or torsion was developed 
by the department and verified by ac- 
tual tests, using special gigs and 
strain-gage apparatus Theoretical 
studies on similar structures under 
bending and combined types of pres- 
sures and strains have also been com- 
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pleted, and experimental work is be- 
ing continued. 

Among the current research projects 
of the chemical engineering depart- 
ment is Paint Project, dealing with 
surface finishes, which is sponsored by 
the U. 8S. Signal Corps Engineering 
Laboratory at Fort Monmouth, N. J. 
Research in progress under the direc- 
tion of the physics department faculty 
covers studies on cosmic rays, gaseous 
discharges, combustion and fluid me- 
chanics. 

Through the close association of the 
NYU College of Engineering with 
many firms in the area, students are 
able not only to study actual engineer- 
ing problems as they arise in produc- 
tion but to take part in counselling 
projects. The department of mechan- 
ical engineering, under the chairman- 
ship of Professor Austin Harris 
Church, is especially active in this 
field 

Situated above the Hudson on Uni- 
versity Heights in uptown New York, 
the “subway college” bears little re- 
semblance to the traditional ivy- 
covered retreat Its serious-minded 
students travel by subway, bus and 
car from all five boroughs and the 
suburbs to work in businesslike build- 
ings and laboratories equipped with 
the most modern in research appa- 
ratus, as well as with a huge variety 
of standard industrial equipment. Be- 
fore exam time, local subways become 
reading-rooms for hundreds of stu- 
dents cramming a last-minute review 
into the trip. Even at night students 
climb the hill to brightly lit buildings, 
for a year-round night school of engi- 
neering gives the student with a full- 


At left, SAE Student Branch members check the efficiency of an M-5 gasoline engine (left to right) 
Right, officers of the Student Branch at work with a DeWar fuel consumption meter (left to right): Ronald Trenkner, treas- 


and Ralph Taddeo. 


time job a chance to complete his 
education. 

The SAE Student Branch at NYU 
is one of the multitude of organiza- 
tions through which students gain a 
detailed, up-to-date knowledge of de- 
velopments in the field in which they 


plan to specialize It is aided in 
planning field trips and obtaining 
movies and speakers by Professor Law- 
rence W. Hem of the mechanical engi- 
neering department, who is himself a 
graduate of NYU and has been an SAE 
member for 15 years. 


SAE Members Who Attended NYU Include: 


Stanley E. Abramson (1945-48), H. 
Preston Albers (1926-1928), Guveren 
M. Anderson (1941), George S. Arm- 
strong (1904-08), Umbert G. Baldas- 
sarri (1940-43), Roy M. Barnes, Jr. 
(1943-44), Robert D. Barry (1930-34), 
Jerome Bartels (1948), Wellwood E. 
Beall (1928-30), Ross H. Begg, Jr. 
(1932-56), Maurice Benton (1946-47), 
Harry H. Bittner (1934-35), Edward 
J. Bowhay (1931-32), John J. Broderick 
(1934-37), Robert I. Buckalter (1937- 
41). 


John J. Campbell (1943-44), A. F. 
Chaikowski (1939-47), Theodore Cha- 
noux (1937-43), Michael Cutler (1943- 
48, 1951), Oliver D. Cote, Jr., (1932- 
38), John H. Crowder, Jr. (1943-49), 
Morris Davidoff (1935-39), Alfred Del 
Vecchio (1940-44), 1948), A. J. De 
Matteo (1938-42), P. A. De Padova 
(1932-38), Charles F. Derbyshire (1936- 
42), Inder M. Dewan (1948-49), Leon 
L. Douglas (1928-32), Henry N. Droge 
(1930-34). 

H. Earl 


Harvey (1921-25), J. C. 


Estabrooke (1930-34), F. B. Esty 
(1933-35), Sidney H. Fedan (1930-35), 
Burr C. Folts (1931-35), Michael H. 
Froelich (1924-27), Theodore J. Gar- 
docki (1932-36), Ira Garfunkel (1946- 
50), Hugo V. Giannotti (1940-44), 
Arthur C. Gilbert (1944-47), John P 
Gobetti (1928-30), Marvin J. Gordon 
(1936-38), Douglas K. Griffin (1935- 
41), Edward G. Gross (1940-42). 


Andrew F. Haiduck (1925-29), Erwin 
H. Hamilton (1914-19), Joseph P 
Hannon, Thomas Hardgrove (1934-38), 
John T. Hayford (1938-46), Lawrence 
W. Hem (1925-30, 1935), Robert A 
Hermann (1929-33), Walter L. Hermes 
(1945-50), Edward B. Heyl (1928-33), 
Roy F. Hodson (1945), William R 
Hopkins, Albert S. Horwath (1935-39). 


Herbert R. Jaffe (1944-47), Z. Jaros 
(1933-40), D. J. Jordan (1933-37), 
John Karanik (1932-36), Ben Karp 
(1938-46), F. W. Kateley (1916-18), 
Robert S. Krinsky (1941-44), Raymond 
Kruger (1950-51), George G. Lamb 


Robert Brew, Tony Tortora, Thomas Aal, 


urer, Joseph L. Gross, publicity, Chairman Thomas J. Trainor, jr., and Vice-Chairman David J. Barnette 
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(1930-35), F. I. L. Lawrence (1924-28, 
1930), Jerome Lederer (1920-24), Alex- 
ander Lengyel (1949-50), Leonard F 
Leone (1948-50), Charles Lipson (1930- 
35), Richard W. Logan (1931-36). 


(1939-43), Al- 
John J. May 


Leonard L. Maitland 
bert Malek (1940-49), 
(1926-30), William W. McClintock 
(1938-45), Robert Meagher (1934-38), 
Warren F. Menicke (1946-49), Herbert 
Meltzer (1941-43, 1946-48), Edward S. 
Miller (1945-48), Howell W. Miller 
(1922-26), Richard M. Mock (1923-27), 
John Mockoveciack, Jr. (1948-51), Louis 
Morda (1931-35), Charles W. Morris 
(1925-29), A. N. Morton (1915-17), 
William T. Murray (1937-41). 


Naguszewski (1947-51), 
Rosario O. Negri (1940-43, 1946-48), 
G. W. Newton (1924-29), Joseph Pal- 
sulich (1929-33), C. E. Pappas (1930- 
34), Orrel A. Parker (1895-97), L. R 
Parkinson (1929-34, 1938), Thomas L. 
Partlan, H. R. Pass (1935-38), Alex 
Petrovsky (1938-43), George Plevritis 
(1938-42), Frederic H. Pollard (1925- 
29), A. R. Puccinelli, Jr. (1939-43). 


Boleslaw 


Joseph Rafton (1929-33, 1937-47), 
G. J. Rauschenbach (1931-35), R. W. 
Rieger (1938-48), Rudolf E. Rothe- 
mund (1946-49), Philip M. Rothwell 
(1936-40), Jacob Carl Rubin (1945-49). 


A. N. T. St. John (1927-32), Bruno J. 
Salvadori (1932-36), Rene E. Sauzedde 
(1929-30), Herbert Schaefer (1941-48), 
Bernard Schaffer (1930-33), Irwin 
Schiff (1946-49), Elliot Schiller (1940- 
46), Clarence H. Schowalter (1928-29), 
Everett H. Schroeder (1934-37), 
George H. Schwarz (1946-48), Hans 
Schwarz (1940-44), CharlesA 
Schweitzer (1947-50), William T. 
Schwendler (1921-24), James A. Scott, 
Jr. (1928-33). 


Howard M. Seligson (1946-49), 
Roland W. Sellis (1933-37), Henry R. 
Sherwin (1931-37), Sol Silverman 
(1934-40), Leonard M. Sklar (1944- 
49), George Sonnemann (1944-48), 
Emanuel Steinberg (1945), Henry G. 
Steinmetz, Jr. (1935-41), Charles J. 
Stenson (1920-24), William T. Stitt 
(1934-35), Walter N. Stone (1935-39), 
William Tauss (1927-31), George F. 
Taylor, Jr. (1930-34), E. H. Turnau 
(1931-33), Harold R. Uhrich (1936- 
37), Richard Valenstein (1944-50), 
Jerome Vegosen (1945-48). 


Douglas C. Watson (1937-41, 1945- 
49), John C. Wertz (1946-49), Ralph 
S. White (1924-27), Donald E. Witkin 
(1943-48), Joseph N. Wittko (1936-39), 
Charles Wohl (1938-42), Robert 5S. 
Wolfsohn (1929-33, 1949-50), John G 
Worman (1935-37), Henry T. Wright 
(1938-42). 
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Facts and Opinions from SAE Journal 
of May, 1927 


Trouble in engines due to the deposition of 
carbon might be lessened by chromium-plating 
the interior of cylinder heads, C. H. Humphries, 
of Metals Protection Corp., told a Pennsylvania 
Section group. Carbon has only a slight ten- 
dency to adhere to a highly polished surface and 
can be blown off readily. 


For a long time, highway officials in- 
sisted that motor vehicles must adapt 
themselves to the highway. Now, 
highway departments are endeavoring 
to adapt the highway system to traffic 
This new concept has made it impera- 
tive that highway engineers under- 
stand the effect of the vehicle on the 
road and of the road on the vehicle.— 
T. R. Age, Iowa State College, in 
Metropolitan Section paper. 


“Many persons have a false idea of the tem- 
peratures in a combustion chamber,” said H. A. 
Davis, of Standard Oil, at a Southern California 
Section meeting. ‘The average temperature in 
an automobile travelling 30 mph does not ex- 
ceed much over 250 deg,” he asserted 


The automobile industry has a clear- 
cut obligation to provide engineering 
colleges with special equipment and 
funds for engineering research. Such 
support would improve the quality of 
the engineering graduate, advance 
basic knowledge in automotive engi- 
neering, and increase the supply of 
trained personnel available for posi- 
tions in automotive research labarato- 
ries.—A. A. Potter and G. A. Young, 
Purdue University, in Annual Meeting 
paper. 


An outstanding inter-Section contest will be 
staged at the Summer Meeting. Six eight-man 
teams of engineers and executives will compete 
to see which can first assemble a light passen- 
ger-car chassis, get the engine running, and 


drive the chassis five times around a designated 
course 

Only criterion of workmanship will be that 
the chassis completes the five laps as a self 
propelled vehicle 


Chief advantages of the single-sieeve- 
valve engine are sustained operating 
efficiency, good power-output, and 
silent operation. Sleeve valves obviate 
the grinding-in of valves, ingress of 
unwanted air through worn valve- 
guides, distortion or sticking of the 
valves, breakage of valve springs, and 
frequent decarbonization.—W. A. Fred- 
erick, Continental Motors Corp., in 
Metropolitan Section paper 


Aim of a subgroup of the recently formed 
Operation and Maintenance Committee is to 
develop a basis for comparing motor vehicle 
fleet operating costs. It is felt that with such 
a uniform classification direct comparison ct 
costs could be made by companies operating 
the same classes of vehicles under approxi- 
mately the same conditions. From such com- 
parisons, relatively weak spots in operation and 
maintenance could be detected and remedied 


Novel features of some present-day 
motor trucks that have merit are triple 
rear tires of the cushion type, armored 
cabs suspended in ball-bearing hangers 
and ventilated by a suction blower, 
and duralumin van-bodies.—C. S. 
Lyon, Motor Haulage Shop & Garage 
Corp., in Transportation and Service 
Meeting paper. 


Standard Time will be in force during the 
Summer Meeting, but members will have no 
need for their watches as the meeting will be 
run on “bomb time.” To announce the begin- 
ning of a session, two bombs will be fired on 
the hour. Three bombs will be used to an- 
nounce special events. The supply of bombs 
will be kept under lock and key to avoid danger 
of an accidental midnight bombardment. 





At the Feb. 4 meeting of Detroit Section, E. B. Newill, vice-president of General Motors Corp. and 
general manager of Allison division, illustrates a point on an Allison turbojet aircraft engine 


Sparrow Gives History 
Of Studebaker V-8 Engine 


March 17—At a dinner meeting of the 
South Bend Division of the Chicago 
Section, 175 members and guests heard 
S. W. Sparrow, vice-president in charge 
of engineering of Studebaker Corp 
outline the steps in the development 
of “The Studebaker V-8 Engine.” 
The purpose of the development pro- 
gram was to replace a six-cylinder car 
with an eight, which would cost less 
and yet have equal or better perform- 
ance. By reducing the length of the 
car and thus the weight, the cost sav- 
ing could be accomplished. The length 
reduction necessitated that the engine 
be of a V-type. With the trend of in- 
creasing compression ratios in mind 
the decision was made for overhead 


valves and structural characteristics to 
permit high cylinder pressures. 

Estimated car weights in the light 
of previous car performance deter- 
mined piston displacement at about 
5% less than the previous six-cylinde: 
engine, and with the shape of the 
cylinder governed somewhat by the 
space limitations of the ultimate car, 
a bore 3%, in. and a stroke of 3'%4 in 
were established 

Based on these preliminary concepts 
the first experimental engines were 
designed and built. In these engines 
theories were tested and knowledge 
gained; connecting rods, bearings, and 
pistons were improved; problems of 
valve spring surge and crankcase ven- 
tilation were solved and the difficulties 
of unequal expansion of a combined 
intake and exhaust manifold casting 
were overcome. The resulting engine 
with 7.0 to 1 compression ratio pro- 
ducing 190 lb-ft maximum torque at 
2000 rpm, and 120 maximum bhp at 


K. H. Barnes (left), 
American Wheelabrator 
and Equipment Co., 
was chairman of the 
March 17 meeting of 
South Bend Division 
of Chicago Section at 
which S. W. Sparrow 
right), SAE past 
president and vice- 
president of Stude- 
baker Corp., described 
the Studebaker V-8 
engine 


4000 rpm, was the answer to the re- 
quirements of the original goal. 

Slides were used to illustrate the 
paper which was co-authored by S. W 
Sparrow, T. A. Scherger and E. J 
Hardig of Studebaker Corp 

K. H. Barnes, chief engineer of 
American Wheelabrator and Equip- 
ment Co. was chairman of the meeting 


Load and Locality 
Condition Truck Design 


March 13 Let’s Build a Truck” was 
the topic of a talk presented by M1 
R. C. Norrie, chief engineer of Ken- 
worth Motor Truck Corp 

To build a truck is not a simple 
process. From drafting board to final 
assembly requires the solution of many 
problems of varying complexity The 
innumerable units and parts which go 
to make up a vehicle as complex as a 
truck must all be selected with a 
knowledge not only of the character- 
istics of the particular unit or part 
but with consideration of its relation 
to other units with which it must func- 
tion, and the characteristics of all 
units correlated and coordinated so 
that the final result will produce the 
desired performance with minimum 
operating and maintenance expense 
and maximum dependability, all at 
minimum investment by the user. 

Norrie described in detail the deci- 
sions that go into the designing of a 
truck for freight transport on the 
highways of Southern California. He 
also showed slides of other types of 
trucks, explaining why each was suited 
to certain loads under certain condi- 
tions but unsuited to others 


Ordnance Aims At 
Standardized Vehicles 


March 11—Our military vehicle fleet 
was discussed by Lt.-Col. Charles M. 
Prosser, executive officer of the Auto- 
motive Branch of the Industrial Divi- 
sion in charge of Procurement Control 
Colonel Prosser took the place of Col. 
J. E. Engler, who is chief of the 
Automotive Branch of the Industrial 
Division Office, Chief of Ordnance 
Colonel Engler was unable to attend 
due to appearing before a Congres- 
sional committee to discuss the pro- 
posed appropriation budget. 

Colonel Prosser stated that we now 
have better vehicles than we did in the 
last war, and a great deal of emphasis 
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has been put on standardization so 
that fewer basic units are needed; a 
much greater simplification of parts, 
inventories and stocks has been 
achieved. Slides were shown of the 
10-ton and 15-ton units now being 
tested at Aberdeen Proving Grounds. 

Special purpose vehicles still exist, 
however, such as the Air Force crash 
trucks and vehicles for the U. S. En- 
gineers. Requests of the various 
branches of the military for special ve- 
hicles are submitted to a rigorous re- 
view to see what other branches might 
use such vehicles, or what standard 
vehicles might fill the bill Com- 
promises in the interests of simplifica- 
tion, standardization, and economy are 
made. Ton ratings on these vehicles 
are very conservative—in the case of 
cross-country vehicles, usually one- 
half of the normal rating. Gasoline 
used in these vehicles is minimum 80 
octane for trucks and tanks 


Outlines Methods 
Of Improving Mufflers 


Feb. 25—Anti-noise ordinances and 
the increasing number of trucks, 
busses and automobiles are making 
the solution of internal combustion 
engine exhaust noise problems in- 
creasingly important, Central Illinois 
Section members were told 
Opening his discussion of the funda- 
mentals of sound as applied to internal 
combustion engine muffling, L. H. Bil- 
ley of the Donaldson Co., played a re- 
cording of a police siren blowing over 
an unmuffied diesel engine exhaust 
The howl of the siren could certainly 
be heard, but it could not drown out 
the roar of the diesel exhaust 
Billey, who has been in direct charge 
of muffler development work at Don- 
aldson since 1943 and who has more 
than 30 years experience in automotive 
engineering, believes that good muf- 
fling will 
1. Increase volumetric efficiency 
2. Reduce smoke 
Improve valve life 
Reduce fuel consumption 
Reduce driver fatigue 
Increase ton miles 
. Reduce truck cab panel drumming 
Reduce critical vibration 
Improve public relations 
Engine operation improvement is 
attained because good muffling need 
not increase back pressure, but should 
improve engine breathing. Other im- 
provements are attained because of 
lower noise level and reduction of fre- 
quency of sound vibration 
Engine exhaust noise is not entirely 
a function of the velocity of the ex- 
haust gases. A tube may be used to 
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You'll Be Interested to Know... 


SAE MEMBERS IN HOUSTON HAVE ORGANIZED AS THE 
HOUSTON DIVISION of SAE Texas Section. Its kick-off meeting 
held April 4, was adaressed by SAE President D. P. Barnard. E. J 
Strawn is chairman of the Division. Other officers are Fred Wilson 
vice-chairman; Louis Mock, treasurer, and R. C. Marr, secretary 


ENTHUSIASM OF SAE MEMBERS IN THE FORT WAYNE AREA 
resulted in action by SAE Indiana Section to authorize a Division of 
the Section with headquarters in that city. This action was taken 
at the Section’s Governing Board meeting on March 6. H. B. Stone 
who represented the Fort Wayne members at the meeting, stated 
that interest of members and prospective members assures a fast 
growing, active SAE organization 


SAE CINCINNATI SECTION HAS BEEN AUTHORIZED BY THE 
COUNCIL to extend its territory to include members located in 
southern Indiana and northern Kentucky, as well as in additional 
Ohio counties 


SINCE PRINTING OF THE 1952 SAE ROSTER: E. L. Allen has be- 
come membership vice-chairman of the Body Activity Committee 
. A. M. Brenneke has been named to membership on the Diesel 
Engine Activity Committee, and G. L. Radamaker to the Production 
Activity Committee ... and Lt. Col. D. M. Ross has been named a 
consultant on the Aircraft Powerplant Activity Committee 


MUIR L. FREY WILL BE GENERAL CHAIRMAN OF THE PRO- 
DUCTION FORUM in Milwaukee again this year. He is assistant 
to the general works manager of Allis-Chalmers’ Tractor Division 
The Forum is to be held on Sept. 8 in connection with the SAE Na- 
tional Tractor Meeting 


TWO NEW SAE STUDENT BRANCHES were approved by the Coun- 
cil at its April 23 meeting. Both are outgrowths of SAE student 
clubs which have been functioning for some time. One is at Michi- 
gan College of Mining and Technology (Houghton, Mich.); the other 
at Clemson Agricultural College (Clemson, S. C.). The mechanical 
engineering courses at both of these colleges are accredited by the 
Engineers Council for Professional Development 


A LANTERN SLIDE SUBCOMMITTEE of American Standards As- 
sociation is to have Ethyl’s B. A. Jones as SAE representative. M.C 
Horine of Mack is alternate. Objective of the ASA committee 
(Y-15.1) is formulation of standards to help improve lantern slide 
presentations 


GEORGE A. DELANEY, chief engineer of Pontiac, will represent SAE 
officially at the 50th Anniversary celebration of the American Society 
for Testing Materials. He will be among the official delegates recog- 
nized at a ceremonial session, designated as the President's Luncheon 
at the Hotel Statler, New York City, on June 24 and will participate 
in other official phases of the program 


DANIEL GUGGENHEIM MEDAL BOARD OF AWARD will have W 
W. Davies of United Airlines as SAE representative for a three-year 
term beginning Oct. 1, 1952. Charles Froesch of Eastern Airlines 
completes his three-year term as SAE representative on this Board 
on Sept. 30, 1952. Other SAE representatives now serving are W. G 
Lundquist of Wright Aeronautical and R. P. Lansing of Bendix 
Aviation. 





attenuate noise; however, if made too 
long, the tube may amplify the sound 
Sounds travel in straight lines unless 
deflected by other sounds or air mo- 
tion, and may mask one another s0 
that only portions of each can be 
heard. Sound velocity is also prin- 
cipally dependent upon the air tem- 
perature. Sound leaves the source in 
alternate layers of pressure and rare- 
faction, forming sound waves. The 
ideal silencing or muffling treatment, 
the goal of all silencer engineers, at- 
tenuates the sound waves with the 
least interference to free flow of gas 

Sound has several characteristics: 

1. Intensity—measured in decibels 
by a sound level meter 

2. Volume quantity—no common 
known methods of measurement in use. 

3. Quality—designated by pleasant- 
ness, pitch and timbre—no measuring 
devices available 

The human ear is not a good scien- 
tific instrument for measuring the 
characteristics of sound. All persons 
do not hear alike and only agree on 
what is unpleasant sound or noise at 
extreme limits. Generally certain 
simple arithmetical ratios in music are 
accepted by most persons as producing 
pleasant and harmonious sound. Ra- 
tios over 7 are considered as unpleas- 
ant and therefore as noise. Noise may 


also result from intermittent sounds 
unequally spaced in time or of high in- 
tensity. The human ear also seems to 
have the ability to hear only the 
sounds the man wants to hear. Ma- 
chine operators become accustomed to 
certain machine noises and are un- 
happy if they cannot hear them. All 
in all, the human ear can not differ- 
entiate between intensity of sound 
levels, and quality of sound is not regis- 
tered alike by all individuals 

Billey and his associates have de- 
veloped the use of amplifiers, recorders 
and sound analysers in their work of 
checking mufflers and exhaust noise 
They demonstrated their method of 
recording exhaust noises, particularly 
different types of mufflers on the same 
engine. When these recordings are 
all obtained, they are spliced together 
to form a continuous loop and played 
back at the same time so that the 
human ear can hear them in succes- 
sion and thereby separate and identify 
those mufflers which give the best re- 
sults 

Describing methods of muffling, Bil- 
ley told the audience that surfaces 
curved in two planes are acoustically 
deader than flat plates; ribs merely in- 
crease the frequency of sound when 
applied to increase the stiffness of 
metal surfaces. Mufflers produced for 


Uherono Cleeirie Wires 


fe 


—__ naeneee uples 
Extensions 


ACCURATE because the thermo elements for all wires are care- 
fully matched for accurate calibration. 

DURABLE because all insulating materials are carefully selected, 
applied and treated to give long service, even under abnormal 


conditions. 


DEPENDABLE because the finished wires must meet ALL our high 


standards of accuracy and quality. 


Thermo Electric Wires are made for all standard thermocouple calibrations and 
are insulated with the latest types of plastics, asbestos and fiberglass. The fibrous 
insulations are compound saturated for added protection against moisture and 


abrasion 
directly over the outer insulation 


For severe abrasive conditions, a metallic wire or ribbon is braided 


MIL-W SPECIFICATIONS—Iron Constantan and Chrome! Alumel Extension 
Wires are being insulated to meet MIL-W specifications. 


For detailed specifications—write for Wire Bulletin 30-B 


Thermo Electric 0. hc 


FAIR LAWN 


NEW JERSEY 


commercial purposes can be “double 
wrapped” to deaden the resonance at 
less cost and manufactured more easily 
than a curved muffler. 

Perforated metals function to 
change the phase of the sound wave 
pattern and thus lower its intensity. 
Mufflers are made of a combination of 
tubes, perforated pipes and plates, 
double wrapped metal housings and 
space chambers to alternate the high 
and low frequencies without increasing 
the back pressure or impeding the free 
flow of gases. 

Technical chairman for the meeting 
was D. B. Shotwell. J. Ebel, as coffee 
speaker, discussed the television situa- 
tion in the Peoria area 


Outlines Theories 
Of Metallic Friction 


Feb. 27—The subject of “Friction and 
Boundary Lubrication” with respect to 
its significance to the automotive and 
industrial engineer was discussed by 
Adrian C. West, research physicist for 
California Research Corp., at the Fuels 
and Lubricants Meeting of Northern 
California Section The meeting, 
sponsored jointly by the Northern 
California Sections of the SAE and 
the American Society of Lubrication 
Engineers, was attended by more than 
100 members of the two organizations. 

Basing his discussion primarily on 
metal surfaces in moving contact, 
West pointed out the importance of 
the roughness and contour of the sur- 
faces and the friction characteristics 
of dry, mating surfaces with respect 
to boundary lubrication problems. 
Citing the literature, West indicated 
that the phenomenon of dry metallic 
friction has been theorized in terms 
of three hypotheses: 

(1) The welding-shearing theory 
which explains the frictional force in 
terms of “plowing” and “shearing” 
by the asperities of the metal surfaces 
in contact; 

(2) The electrostatic theory, which 
accounts for it in terms of electrical 
charges of opposite polarity built up 
on adjoining surfaces, and 

(3) The molecular attraction theory, 
which supposes that the surface mole- 
cules of one body enter into the attrac- 
tion field of the surface molecules of 
the other body. 

Although it has not been established 
which theory best explains dry metal- 
lic friction, West states that the evi- 
dence indicates that such friction is 
the result of minute “bridges” be- 
tween sliding surfaces, with each 
bridge having a unit strength equal to 
the bulk metal. 

Differentiating between “fluid-film” 
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Heavier 
Press Fits 
vena 
ieee ee 
HY-LOADS 


HE simplest way to mount 

bearing inner races is by press 
fitting. Hyatt Hy-Load Roller Bear- 
ings are designed and constructed 
to permit relatively heavy press or 
shrink fits of races—fits sufficient 
to retain races properly without 
resorting to auxiliary devices such 


as snap rings, lock nuts or keys. 


This is possible because Hyatt 
Hy-Load races are made from car- 
burizing type steels, carburized 
and heat treated to provide hard, 
wear resistant, case-hardened sur- 


faces with tough ductile cores. A 








Pott tt tt 


hard surfaced race with a ductile 
core permits heavier press fits 


than a through hardened race. 


The hazards of slippage, cock- 
ing or eccentricity, always present 
with loose fitting races clamped 
endwise, are avoided when races 
are properly press fitted. 

x + + 

For more information about Hy- 
Loads and other types of Hyatt 
Roller Bearings, write Hyatt Bear- 
ings Division, General Motors 
Corporation, Harrison, New Jersey 
and Detroit, Mich. 





| 
| 





HYATT ROLLER BEARINGS 
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ENGINEERS — 
LOOK TO THE FUTURE 


WITH 


NORTH AMERICAN 


The engineering department that con 
sistently produces the “best” at the right 
time — B-25, F-S1, T-6, now the F-86 
Sabre jet series, AJ-1, FJ-1, FJ-2, T-28, 
B-45—offers engineers a real opportun 
ity to become a part of the advance idea 
teams that are designing today for to 
morrow and the future of aviation. Be 
come a part of the outstanding aircraft 
engineering group in the aircraft indus 
try by writing for complete information 
on career opportunities at North 
American. Please include a summary of 
your education, background and expe 
rience 


North American Extras— 


Salaries commensurate with ability and 
experience ¢ Paid vacations * A grow 
ing organization ¢ Complete employee 
service program e Cost of living bo 
nuses ¢ Six paid holidays a year ¢ Fin 
est facilities and equipment e Excellent 
opportunities for advancement e Group 
insurance plan ¢ Sick leave time off e 
Generous travel allowances ¢ Em 
ployees Credit Union ¢ Educational re 
fund program ¢ Low-cost group health 
accident and life insurance ¢ A com 
pany 24 years young 


by) 


fasiaas bai di4 OA as P 
at North American 


Aerodynamicists 
Stress Engineers 
Aircraft Designers and Draftsmen 


Specialists in all fields of 
aircraft engineering 


Recent engineering graduates 


Engineers with skills adaptable to 
aircraft engineering 


NORTH AMERICAN 
AVIATION, INC. 


North American Has Built More Airplanes 
Than Any Other Company In The Worid 


Engineering Personnel Office 
Los Angeles International Airport 


and “boundary” lubrication, West de- 
scribed the four elements of a friction 
surface which are essential to a dis- 
cussion of boundary lubrication. 
These are: 

(1) The backing, which determines 
the shape of the part under considera- 
tion and must support the load with- 
out deformation; 

(2) The bearing surface, which pro- 
vides the proper friction and wear 
characteristics; 

(3) The boundary layer, which re- 
duces the shear strength of the surface 
layers, and 

(4) The fluid layer, which, although 
existing in part, is not of vital impor- 
tance in a consideration of boundary 
lubrication problems. 

Having established the theoretical 
considerations involved, West  ex- 
plained the importance of fatty mate- 
rials and active sulfur and chlorine 
compounds in reducing friction under 
conditions of boundary lubrication. 
The importance of moisture also was 
discussed, as was the effect of the sur- 
rounding atmosphere. 

In summary, it appears that, of the 
many theories of friction, that which 
is defined in terms of the force re- 
quired to rupture minute “bridges” 
formed between contacting asperities 
of sliding surfaces is the most plausi- 
ble. The function of the boundary 
lubricant is to reduce the strength and 
number of these bridges 


New Uses for Aluminum 
In Highway Transportation 


April 4—Aluminum cylinder heads, 
radiators, wiring and aluminum steel- 
backed bearings will be in general 
production in automotive equipment 
ten years from now, predicted J. H. 
Dunn, assistant manager, Cleveland 
Development Division, Aluminum Co 
of America 

Dunn described the properties of 
Structural, wrought, and cast alumi- 
num alloys, explaining that some of 
the structural materials had yield 
points considerably higher than car- 
bon steel. He explained in detail the 
process for making laminated cylinder 
heads from simple permanent mold 
castings which could be sandwiched 
and brazed together. These cylinder 
heads are brazed at a temperature of 
1085 plus-or-minus 5 F. The brazing 
sheet used on the application was 
015 in. thick and is a special alloy 
made by Alcoa. By this process, core- 
work on the water-cooled cylinder 
heads can be eliminated 

He next explained the methods of 
alleviating top ring groove wear in 
aluminum pistons, showing several 
Slides on how NI-resist inserts could 
be cast into the piston. He also ex- 
plained how aluminum crankcases 


A correctly installed HI-SHEAR 
rivet visually reveals a collar 
neatly trimmed, the right pin 
length and the proper grip 


HI-SHEAR rivets are visually 
inspected. If the outside ap- 
pearance is correct the inside is 
correct. If anything is wrong 
with the installation it can be 
seen. An incorrectly installed 
rivet is easily replaced. 


No special inspection tools or 
gages are required. Torque 
checks are eliminated. Inspec- 
tion of HI-SHEARS permits a 
rapid and accurate check for 
good workmanship. 


Other HI-SHEAR 


@ HI-SHEAR design means smaller fit 
tings and lighter structure 


Reduces ports and machining — they 
mold to a rough or sloped surface 


Draws the work together 


Offers a broad range of styles and 
sizes 


Permits smaller and lighter riveting 
equipment, hence, less worker 
fatigue. 


Installation speed — six HI-SHEARS 
to one bolt 


Allows installation accessibility. 


U. S. ond foreign patents — Trademork registered 


ASI) CCE" WET TOOL CO 


8924 BELLANCA AVENUE 
LOS ANGELES, CALIF 
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"THERE is no one cutting fluid that best 
meets the requirements of every job. 
Therefore, Stuart offers you a complete 
line of cutting fluids. Often two or three 
Stuart cutting fluids, or varying dilutions 
of one or two, will answer all the needs 
of a shop. But, what a w hale of a differ- 
ence it makes when the cutting fluid that 
is used is the right one for the job! 


GEAR SHAVING TOOL LIFE 
INCREASED 50%, FINISH IMPROVED 
WITH STUART'S THREDKUT 


In a Chicago plant, two gear shavers 
were run side by side on the same job, 
one with the old cutting oil, one with 
Stuart’s THREDKUT. Tool life with 
“x” oil—6000 gears; with THREDKUT 
—9000 gears! Finish with the other oil— 
satisfactory until 2500 to 3000 gears had 
been produced, then deteriorating until 
tools were replaced; with THREDKUT 
—completely satisfactory at all times. 


It pays to put the right cutting fluid 
on the job. Ask to have a Stuart sales- 


engineer call. 
e ®@ 


Send for NEW BOOKLET entitled 
*“‘*MORE THAN A COOLANT a )) 
1S NEEDED" 


p.A. Stuart [Jil co. 


2727-51 S$. Troy St., Chicago 23, Ill. 
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could be brazed together with cast 
iron cylinder liners brazed in place. 
Dunn next outlined the problems 
encountered in the use of aluminum 
radiators. The four chief problems 
are: 
1. Corrosion 
2. Assembly 
3. Holding 
vehicle 
. Repairing 
field 
Of these problems, the last one ap- 
pears to be the most difficult. How- 
ever, Dunn predicted that Alcoa would 
find a good method to repair the radi- 
ators in the field and that aluminum 
radiators would then be widely used 
In describing the construction of alu- 
minum radiators, Dunn showed how 
the aluminum brazing sheet could 
be used to advantage in assembling 
the radiators. This aluminum braz- 
ing sheet is manufactured by rolling 
the brazed material on the sheet 
aluminum 
After explaining the advantages of 
using aluminum for truck wheels, 
Dunn described the light metal appli- 
cations on “Le Sabre” and XP-300, 
the new General Motors “laboratory on 
wheels.” 


the radiators in the 


the radiators in the 


Future Petroleum Supply 
Adequate, Barnard Says 


March 27—‘Compared to any previous 
50 year time segment, the interval 
1900 through 1950 must be ranked very 
high in technological accomplish- 
ments,’ said SAE President Dr. Daniel 
P. Barnard, in a talk to the Kansas 
City Section. Heavier-than-air flight, 
the motor vehicle, and the wonders of 
electronics are the products of that in- 
terval, and in the modern sense, fuels 
and lubricants research. 

It was approximately 50 years ago 
that Professor Silliman determined by 
theoretical analysis that some of the 
constituents of Pennsylvania rock oil 
could be processed to produce some- 
thing more than kerosene and low 
grade oils. He demanded a fee of $542 
to inaugurate a verifying research pro- 
gram, but the business department was 
hesitant about making the outlay 
However, by exercising a trait of 
suasion, he eventually obtained the 
grant and thereby affirmed the truth 
that the ability to sell is not an im- 
pediment in becoming a successful re- 
search director 

In 1910, the pioneer Burton had de- 
veloped a distillation process which 
produced 18/100 of a gallon of 50 oc- 
tane gasoline from a gallon of petro- 
leum. Burton's still brought the maxi- 
mum distillation temperatures up to 
400 F. The next development was 
thermal cracking at increased tem- 
perature, and slightly greater yield of 


AEROPHYSICISTS, 
DESIGNERS, 
ENGINEERS— 


HERE’S AN 
EXCITING 
CHALLENGE 


Aerophysics, Electro-Mechanics; Re- 
search, Design, Development, Test; The 
Finest Facilities, Equipment and Ma- 
terials—all these maintain North 
American's reputation of keeping 
“ahead of the industry’ You too can be 
a part of the “North American Chal- 
lenge” to the future. Write today for 
information on career opportunities, 
Please include a summary of your edu- 
cation, background and experience. 


Check These 

North American Extras — 
Salaries commensurate with ability and 
experience ¢ Paid vacations ¢ A grow- 
ing Organization ¢ Complete employee 
service program e Cost of living bo- 
nuses ¢ Six paid holidays a year e Fin- 
est facilities and equipment e Excellent 
opportunities for advancement e Group 
insurance plan e Sick leave time off « 
Generous travel allowances ¢ Em- 
ployees Credit Union e Educational re- 
fund program e Low-cost group health, 
accident and life insurance ¢ A com- 
pany 24 years young. 


Flight Test Instrumentation 
Airborne Electronic Equipment 
Equipment Flight Tests 
Precision Instruments 
Automatic Controls 
Propulsion Systems 
Servo-Mechanisms 
Airframe Studies 

Radar Devices 
Instrumentation 

Micro Wave Techniques 


NORTH AMERICAN 
AVIATION, INC. 


Aerophysics, Electro-Mechanical Research 
Division 
Personnel Section, 12214 Lakewood Bivd 
Downey, California 





gasoline. In the meantime, research 
had become widespread with the result 
that straight thermal cracking in less 
than two decades lost its leadership to 
catalytic cracking This process, in 
which a porous clay was utilized as the 
catalyst, increased the gasoline yield 
and possessed the advantage of prac- 
tically eliminating the coal tar resi- 
dues. Subsequent developments added 
polymerization to the catalytic crack- 
ing which made possible the large scale 
production of iso-octane. 

Researching for methods to increase 
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FOR 17000 - 18000 
POUND AXLES 
TIMKEN 

SHULER 

STANDARD FORGE 


CAN TAKE 100 
OUT OF YOUR TANDEM 


the gasoline yield per gallon of crude, 
and to obtain higher octanes resulted 
in the development of the hydro- 
genation process. Most of the early 
production of 100 octane fuel was 
obtained by hydrogenation. Other 
processes, all retaining the catalytic 
principle, have come into use during 
the last 15 years. One of these is 
alkylation, developed in the United 
States by a Rusisan-born American. 
Another is isomerization, which is 
utilized mostly as a method of obtain- 
ing fuels of very high octane rating 
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One of the latest is hydro-forming, or 
catalytic hydrogenation, by which two 
hydrogen atoms are knocked off the 
molecule. That the progress since 
Burton has been substantial is known 
by the fact that the yield is now 80% 
as compared to 18% and the economi- 
cally attainable octane is 82 as com- 
pared to 50 for the gasoline of 50 years 
ago. 

The recurring cry that our supply of 
petroleum is fast vanishing is not jus- 
tifled by the known facts. It is ac- 
knowledged that consumption of pe- 
troleum was less than one million bar- 
rels per day in 1901, and that it was 26 
million in 1951. However, when the 
known petroleum reserves in the 
ground are charted against present and 
estimated future demand, the two 
curves are almost identical, although 
the one representing the known re- 
serves lags about 1!2 years in time be- 
hind the demand curve. A vigorous 
industry, greater application of proven 
geological principles, and better in- 
strumentation for the detection of oil 
bearing strata account for the continu- 
ing ability to locate new deposits. 

The outlook is not black even if by 
some unforeseen circumstance the 
liquid reserves should shrink or the de- 
mand be considerably increased. This 
is because North America has tremen- 
dous untouched deposits of low grade 
coal and shale. However, if we are 
forced to produce fuels and lubricants 
from these sources, their cost will be 
much higher. Gasoline produced from 
liquid petroleum presently sells for 13 
cents per gallon wholesale. It can be 
produced today from shale or coal to 
wholesale at 22 cents per gallon, o1 
from natural gas at 17 cents. 

Dr. Barnard ended his talk with the 
observation that some technological 
research programs were already ex- 
periencing the effects of a shortage of 
scientists and engineers. His remarks 
on the subject induced some interest- 
ing discussions from the record-break- 
ing attendance of 140 members and 
guests. Suggestions for improving the 
situation ranged from government- o1 
industry-financed educational subsidies 
to the cooperative plan wherein the 
student is given part-time employment 
in his chosen profession during his col- 
lege term. 


Aptitude Testing 
Aids Placement of Engineers 


March 10—The use of aptitude tests 
to select engineering students as well 
as to place graduate engineers is be- 
coming increasingly important in order 
to utilize efficiently the engineering 
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manpower available. Dr. Orlo L. 
Crissey, of the Personnel Evaluation 
Services, General Motors Institute, in 
his address on “Values of Aptitude 
Tests for Engineers in Industry” at 
the student-sponsored meeting of the 
Mid-Michigan Section at the Michigan 
State College Union Building, empha- 
sized that the extreme shortage of en- 
gineering graduates will continue for 
the next few decades. 

Dr. Daniel P. Barnard, 1952 SAE 
President, was a guest at this meeting 
and gave a short address on this 
country’s supply of crude oil in the 
future and discussed some of the 
methods the oil industry is now using 
to discover new oil deposits. He also 
showed a graph forecasting the avail- 
able supply of engineers in relation to 
the demand. 

Dr. Crissey told that there has been 
much research conducted to find 
means of predicting the success of a 
student taking an engineering course. 
These studies indicate the following: 

1. Previous academic reports, either 
in secondary school or in college-level 
work, appear to be the most reliable 
index for forecasting the student’s 
success in an engineering course. 

2. Tests of general scholastic apti- 
tude may also be used as a guide to the 
individual's capacity for training in 
the engineering field. 

3. High scores on mathematic 
achievement tests offer one of the best 
indications of success in engineering 

4. Proficiency in the various sci- 
ences, particularly physics, is another 
valuable index, but not as important 
as that in mathematics. 

5. English usage ability is another 
important qualification since a poor 
command of engineering grammar is 
a handicap to reading technical re- 
ports and preparing descriptive reports. 

6. Manual dexterity is not directly 
related to academic success but is, 
nevertheless, a very desirable asset. 
This is particularly true of the ability 
to visualize space relationships. 

7. Research shows there is little cor- 
relation between the student’s interests 
and his scholastic achievement in the 
engineering field. However, the re- 
sults of tests in this area may be use- 
ful in counseling the student. 

During the past few years, all stu- 
dents entering General Motors Insti- 
tute have been given tests on their 
general ability, engineering aptitude, 
interests, and personality. During the 
time the student remains at the Insti- 
tute, he is given monthly ratings to 
indicate his academic progress. The 
entrance tests are used to predict the 
academic achievement and in most 
cases his actual record checks very 
closely with the initial forecast. It is 
obvious that such information is of 
considerable value to the student 
counselor. 

Aptitude tests for the placement of 
graduate engineers in industry are also 
of considerable assistance, although in 
most cases they cannot be used to 
predict success on the job as accu- 
rately as they do in the case of the stu- 
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dent's academic achievement. How- 
ever, along with other information, 
they make it possible to more accu- 
rately place the individual in the job 
which fits his abilities and personality 
This, of course, makes a happier and 
more satisfied employee, and it also 
insures the company of the highest 
utilization of their employee's tech- 
nical training and experience 

The professional development of the 
engineer in his first few years after 
graduation is extremely important 
During this period, he needs the as- 
sistance of his immediate supervisors 
to make the transition from college 


life to the realities of the job. Tests 
which show his strong points as well 
as his weakness are of value in main- 
taining his development on a level 
plane. He is, therefore, in a position 
to move ahead as rapidly as possible 
and accept responsibility when the op- 
portunity is presented. 

During the discussion period which 
followed, it was brought out that the 
most difficult thing to evaluate is the 
standard which should be used to de- 
note success since mere professional 
achievement in many cases does not 
indicate a well-adjusted individual in 
other phases of activity. 
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Water Tunnel Aids 
Cavitation Research 


March 17—Methods for studying new 
approaches to the problems of cavita- 
tion on underwater shapes and propel- 
lers by use of powered models were de- 
scribed to fifty-five members and 
guests of the Williamsport Group in an 
inspection trip to the Garfield Thomas 
Water Tunnel of the Ordnance Re- 
search Laboratory at Pennsylvania 
State College 

Prior to demonstration of the tunnel 
in operation, John W. Holl of the Ord- 
nance Research Laboratory described 
the construction and operation of the 
tunnel, using a 1 50 scale model to 
illustrate. Brief specifications of the 
tunnel are as follows 


48 in. diameter, 14 ft long 
100 ft 


Test section 
Overall length of water tunnel 
Height: 32 ft 
Water capacity: 100,000 gal 
Flow velocities test section 

mph 
Pressure range 

psi 
Water temperature 

120 F 

Driving motor: 2000 hp 
Driving impeller: 95 in. diameter varia- 

ble pitch blades 
Impeller speed range: 0-180 rpm 

The rectangular tunnel is set up in 
a vertical plane with test section in the 
center of the upper leg and the driving 
impeller in the lower leg. The higher 
gravity head in the lower leg combined 
with the variable speed and pitch of 
the driving impeller make it possible 
to keep cavitation to a minimum at 
this point. One-third scale models of 
torpedo propellers are tested under 
power with motors up to 70 hp A 
dynamometer is provided for measur- 
ing the output of the model moto! 
The tunnel is equipped with a large 
deaerating tank which serves to con- 
trol dissolved air in the water and is 
utilized in controlling pressures in the 
tunnel. The amount of dissolved air 
in the water is indicated continuously 
at the control panel 

Reynolds number of the working 
fluid is controlled by varying the water 
temperature between +40 F and + 120 
F. Cooling is accomplished with a 350 
ton per day refrigeration plant and 
heating at the rate of 3 F per hr is 
obtained by circulating the water in 
the tunnel with the 2000 hp driving 
motor. Not considering radiation and 
convection losses, the mechanical 
equivalent of this 3 F per hour tem- 
perature rise is 980 horsepower. 

Water for the tunnel is obtained 
from a mountain spring and is ex- 
tremely low in mineral content. In 


0-80 fps 55 
test section: 12 to 


range 40 F 
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spite of this the problems of electro- 
lytic action on experimental equip- 
ment and models are numerous. 

Various experimental torpedo pro- 
peller designs were on display A 
blade tolerance of 0.001 in. is main- 
tained on the 1/3 scale models and is 
equivalent to a 0.005 in. tolerance 
which can be held on full scale pro- 
pellers of this size in production. 

Holl told the group that much re- 
mains to be learned about the exact 
nature of cavitation. It causes local- 
ized unit pressures on the order of 
500,000 psi which under the right con- 
ditions bring on destructive erosion of 
the propeller in addition to sharply re- 
ducing propeller efficiency. 


Erratum 


A sentence in the Jan. 28 
Wichita Section report on spark 
plug design (SAE Journal, 
March, 1952, page 90) should 
have read: “Hot plugs are used 
where heat transfer is small, and 
cold plugs are used where heat 
transfer is great.”” Through an 
error, the sense of the sentence 
was reversed 


Santa Clara Student 
Presents Prize Paper 


March 26—-The Department of Engi- 
neering at the University of Santa 
Clara played host to this year’s annual 
Student Meeting of the Northern Cali- 
fornia Section. Section members and 
guests, including representatives of the 
University of California, Stanford Uni- 
versity and California State Polytech- 
nic College, were guided through the 
Engineering facilities at Santa Clara 
by members of the faculty and stu- 
dents. Following dinner at the Lucca 
Cafe in Santa Clara, the meeting re- 
convened on the campus. 

K. L. Kipp of the California Re- 
search Corporation was Technical 
Chairman for the meeting and intro- 
duced the four student speakers. 
Terry Carr of California State Poly- 
technic College presented a paper en- 
titled “Fuels for Racing Cars’, George 
W. Gurr, Jr. of the University of Cali- 
fornia discussed “Nitromethane as a 
Fuel Additive’, J. W. Millard of Stan- 
ford University gave a “Comparison 
Between Predicted and Actual 2-Cycle 
Diesel Engine Performance’, and 
Ernst Fricke of Santa Clara discussed 
“Road Tests of Modern Automobiles” 

The presentation of each paper to- 
gether with the questions and discus- 
sions following indicated a lively in- 
terest by both students and members 
in the subjects. In line with past 
practice of the Section a board of 
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In the shop j— 


a new kind 
of lubricant 


pee online is a tenacious solid- 
film lubricant with remarkable 
properties under extreme pres- 
sure, high velocity and fretting 
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ery day in the shop and the field. 
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histories of successful applications 
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judges, consisting of Wayne Goodale, 
Standard Oil of California, Warren 
Brown, Caterpillar Tractor Co., Tres- 
cott White, General Metals Corp. and 
Morris Poweray, United Airlines, se- 
lected the best paper of the evening. 
Fricke was awarded $25.00 for his dis- 
cussion of “Road Tests of Modern 
Automobiles’ Because of the general 
high quality of all presentations no 
second or third places were selected 
and each of the other speakers was 
awarded $10.00 


Reports Progress 
In Use of Boron Steels 


March 11—A group of engineers from 
the British Industrial Mission to the 
United States, members of the United 
Kingdom Design for Production Spe- 
cialist Team No. 18, were guests at 
Chicago Section’s March meeting 

Speaker Vernon E. Hense, chief 
metallurgical engineer of GMC’s Buick 
Motor Division, told the group that 
commercial production is not restricted 
at present as far as the alloys chro- 
mium, manganese and boron are con- 
cerned, but that there is a very severe 
restriction on the civilian use of nickel 
and molybdenum 

For case hardening applications 
where core properties are not critical 
carbonitriding of plain carbon or low 
alloy steels can conserve alloy, as ni- 
trogen is very effective in increasing 
case hardenability, Hense said He 
discussed in detail Buick’s main drive 
pinion application, in which it is neces- 
sary to maintain full hardness on a 
section 115 16 in. in diameter where 
a Hyatt roller bearing runs directly on 
the pinion. After considerable experi- 
mentation both in the steel used and 
in the methods, Buick came up with a 
slight increase in chromium over a 
standard 4118. This seems to work 
satisfactorily, with full control on the 
hardness in the end use 

Hense made a survey of the steel 
used in ring gears and pinions in the 
pleasure car field, where 4620 was in 
most cases the pre-war standard steel 
Although the production and shop 
people would very much like to go back 
to 4620 when it is again available, he 
said, it seems probable from an eco- 
nomic standpoint that the lower alloy 
and carbon steels now in use may well 
carry on 

Buick Motor Division has success- 
fully eliminated nickel in commercial 
production, with the exception of ex- 
haust valves, heat tubes and func- 
tional plate parts Molybdenum 
usage is confined to three applications, 
including the ring gear and pinion: 
and on these, the quantity has been 
reduced to meet current restrictions 

Considerable alloy steel has been 
eliminated by the use of carbonitrid- 
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ing and induction hardening and flame 
hardening of carbon steels, Hense said. 
Later discussion brought out that the 
trend is definitely in the direction of 
using a steel which, under proper proc- 
essing, will function satisfactorily, 
rather than the older method of over- 
specifying material to allow for slack 
heat treating processing. 

Hense then described Buick’s ex- 
perience with boron steel, with the 
work started in 1938 on annealed 1340 
before it was realized that boron was 
the element that was so effective in 
increasing hardenability. He outlined 
the conservation of manganese pos- 
sible with the use of boron, other im- 
purities being approximately the same 
During 1941 and early 1942 Buick used 
1500 tons of manganese boron steels in 
production of such parts as axle shafts, 
steering knuckles and transmission 
gears. Many of these steels would 
probably be classified as 14P00 under 
the present SAE numbering system 

Hense outlined Buick’s experience 
during World War II with the use of 
boron on tank torsion bars. Boron 
steel was used exclusively on this ap- 
plication, with outstanding success 

He concluded by outlining the test- 
ing programs that are now nearly com- 
pleted on the new SAE boron steels on 


parts for commercial production and 
noted that considerable progress is 
being made on the testing program for 
Ordnance applications. In general the 
results are encouraging on the use of 
lean and alternate alloy steels, with 
the possible exception of the very lean 
alloy carbonizing grades. 

H. B. Knowlton, chairman of the 
boron division of SAE’s Iron and Steel 
Technical Committee, led a very inter- 
esting discussion period which, after 
the meeting was officially closed, went 
on for an extended period. One mem- 
ber asked how boron could best be de- 
termined in chemical analysis; the 
concensus seemed to be that com- 
panies report steel either with or with- 
out boron and that the determination 
of the element is reflected in the har- 
denability curve rather than in exact 
chemistry. The feeling is that further 
conservation of nickel and perhaps 
other critical elements is going to be 
necessary, and that there may be a 
trend toward the straight carbon with 
boron or the very low alloy steels which 
can utilize the small residuals that are 
found in melting. 

As the emphasis today is not to over- 
specify materials, the remark was 
made that a little billet may many 
times substitute nicely for a lot of 
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nickel. The application of impact 
testing was discussed, and it was 
brought out that the actual measure 
of resistance to shock in the end use 
might well be determined by the type 
of fracture. When a fracture from 
impact starts with a ductile break 
rather than a brittle break, the appli- 
cation may be in most cases quite 
satisfactory. Mr. Logan of Wisconsin 
Steel Co. stated that his company has 
made well over 1500 heats of boron 
steels, and that practice was now de- 
veloped to the point where it was 
probable that the hardenability bands 
in boron steels might have less spread 
than would be expected from indus- 
tries experienced with other general 
types of alloys. 


Says Service Should Rule 
Diesel Lubricant Selection 


March 6—A large Met Section audi- 
ence heard C. G. A. Rosen of Cater- 
pillar Tractor Co. discuss the provoca- 
tive subject of diesel engine lubricants 

The speaker declared flatly that 
users should be guided in oil selection 
by the service conditions attendant on 
their individual operations. They can 
probably buy any one of several oils, 
at varying prices, which will perform 
properly, but the most economical one 
to use is that which will permit low- 
est total oil consumption, all other 
factors remaining the same. Restated, 
the problem is not just one of lubri- 
cation, but also embraces the drain 
periods that can safely be used without 
excessive penalty in added mainte- 
nance or loss of output; in specific 
cases, increases in power output or 
overall severity of operation generally 
call for shorter oil-drain periods if 
it is desired to continue with an oil 
currently used 

There is no doubt that today’s diesels 
impose a heavy burden on the lubri- 
cant. They are much more powerful, 
run hotter, have smaller heat radiat- 
ing surfaces, and generally smaller oil 
capacities than their counterparts of 
20 years ago. In this period, specific 
outputs have multiplied by 10, Rosen 
added. 

He stated that oil choice has gone 
through several well-defined phases 
the criteria being crude types, or refin- 
ing methods, or “super” additives, or 
as today, qualification under a specifi- 
cation. Rosen regards blind adher- 
ence to specification approvals as an 
unreliable guide, and one not in the 
best interests of refiner, engine builder, 
engine and user 

Using statistical data from studies 
of actual engine designs, the speaker 
reviewed approximately 16 variables 
which he claimed affect the engine 
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THE MASS PRODUCED motor vehicles of today 
require engine and chassis parts that assure 


maximum performance and dependability. 


For fifty years Thompson Products has been 
making precision parts for cars, airplanes, 
buses, trucks, tractors and industrial engines— 


both gasoline and diesel. 


Thompson engineers have perfected such 
vital engine parts as piston pins for the powerful, 
dependable aircraft engines that power the 
planes so vital to our defense. The same 
metallurgical knowledge and manufacturing 
know-how are used in making the piston pins 


for the mass produced automobiles of today. 


For engine performance you can take 


for granted: Couil Ow Thompson 


Along with piston pins, Thompon’s Special 
Products Division makes valve seat inserts and 
cylinder sleeves for the finest aircraft engines, 
heavy-duty trucks and tractors, industrial 


engines as well as for passenger cars. 


If you are having trouble with engine parts 
if you need a better, more dependable supplier, 
just write or call Special Products Division, 
Thompson Products, Inc., 2196 Clarkwood, 
Cleveland 3, Ohio. You'll soon learn what car 
and plane makers have known for 50 years — 


you can count on Thompson. 


Qhompson Products, Inc. 


SPECIAL PRODUCTS 
DIVISION 


2196 Clarkwood Rd. « Cleveland 3, Ohio 


Cylinder Industrial 
Cewwe romp Valve Seat Insert U-Flex Piston Ring 


SAE JOURNAL, MAY, 1952 123 





oil relationship These include fuel 
characteristics, especially cetane num- 
ber and sulphur content, injection sys- 
tem, engine combustion system and 
combustion process characteristics, pis- 
ton and ring design and their heat tol- 
erances, and specific output, to cite a 
few of the more important ones 

The speaker expressed his belief that 
final responsibility for oil suitability 
should be left to the petroleum indus- 
try Each refiner should certainly 
know the services for which his engine 
oils are best fitted. In this connection 
he mentioned briefly the present API 
project investigating the desirability of 
a new identification system to replace 


the present API system embodying 
Regular, Premium and Heavy-Duty oil 
types, which for many reasons is 
highly unsatisfactory; the ASTM is 
cooperating in the work, out of which 
is expected to come an entirely new 
system. This will provide for classes 
of service, rather than oils per se, and 
refiners will designate the one or more 
services for which their respective in- 
dividual oils are satisfactory: three 
designations will apply basically to 
gasoline engines, two designations to 
diesel engines 

This meeting was arranged by Met 
Section’s vice-chairman for Diesel En 
gines N. V. Hakala 


Mattar) 
MAXIMUM 

PERFORMANCE 
MINIMUM 

MAINTENANCE! 


ea ah 


CLUTCHES...FOR THAT VITAL SPOT WHERE 
POWER TAKES HOLD OF THE LOAD! 


Reg U.S Pat Off 


BORG & BECK DIVISION * BORG- WARNER CORPORATION 


Chicago 38, Illinois 


Engine Requirements 
For Cold Weather Operation 


March 24—Chemical industries and 
petroleum refiners are working toge- 
ther with engine builders to give auto- 
mobile owners trouble-free engines 
that deliver peak performance for a 
maximum number of miles, Jay Brent 
Malin affirmed 

A practical knowledge is necessary 
to appreciate the magnitude of the 
many interrelated factors that cause 
automobile engines to behave as they 
do. Such an understanding is almost 
essential to those who are responsible 
for the operation of larger fleets of 
vehicles, explained Malin, who is rep- 
resentative of E. I. DuPont de Nemours 
and Co 

The performance characteristics and 
service life of an automobile engine 
can be influenced by a great many 
variables Malin said. In general 
however, most of the variables can be 
classified into three main groups: op- 
erating conditions, engine adjust- 
ments, and fuels and lubricants. Op- 
erating conditions include such fac- 
tors as engine load, engine speed, and 
climatic conditions engine adjust- 
ments pertain to spark advance, car- 
buretor air-fuel ratio, spark plug type, 
and thermostat setting; while fuels 
and lubricants include octane ratings, 
hydrocarbon type, and additives 

Combustion chamber cleanliness has 
a direct influence on knocking char- 
acteristics of an engine and engine 
octane requirements. If the deposits 
could be eliminated, or modified so 
that the octane requirement did not 
increase with formation of deposits 
lower octane numbers would be avail- 
able for use, and engines could be de- 
signed with even higher compression 
ratios than at present. The resulting 
benefits would appear as higher per- 
formance and more miles per gallon 
However, the deposit problem is not 
simple to solve, but exceedingly com- 
plex and difficult. It presents a chal- 
lenge to research ingenuity, Malin 
said, and the challenge has been ac- 
cepted by both the petroleum and 
automotive industries, which are at- 
tacking it aggressively and systemat- 
ically 

Discussion brought out that various 
types of operating conditions necessi- 
tate different service and maintenance 
adjustments. The most difficult are 
for engines in which cold-weather 
operation, short trips or prolonged 
idling under low temperature condi- 
tions are encountered. Attention to 
the following points will decrease 
maintenance cost substantially 

1. Thermostats should be installed 
and operating. The minimum open- 
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EX J co Here's a valuable new addition to the 3M line of auto- 
motive products... 3M extruded sealers, 

3M extruded sealers come ina variety of sizes, ready-made 

SEALERS for fast. hand application on your production line. 3M 

extruded sealers eliminate the need for pressure extruding 


equipment and make possible a quick, on-the-spot seal, 
ind, if you need a special shape extrusion, 3M will die-cut 
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under heat and cure to tough, rubber, gasket-like seals 
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a completely tight seal is necessary. These sealers give a 
high degree of adhesion, and can be painted over handily. 
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Subject: HOW TO MAKE PAINT STICK TO 
GALVANIZED IRON WITH |JTHOFORM® 


INTRODUCTION 


“Lithoform” forms a dense, zinc phosphate coating on zinc, cadmium, 
and galvanized surfaces—including Galvanneal, cadmium plated steel, 
zinc plated steel, zinc base alloys, and zinc base die castings. The 
“Lithoform” coating, which is non-metallic and inactive, retards reaction 
between alkaline metal oxide and the paint film. Peeling and loss of 


adhesion are thus greatly retarded on painted Lithorized zinc and cadmium. 


ADVANTAGES 
OF 
“LITHOFORM” 


“Lithoform” forms a durable 

bond for paint. It is economical. 

It eliminates frequent repaint- 

ing. It protects both the paint 

finish and the metal underneath. 

“Lithoform” meets these Gov- 

ernment Finish Specifications: 
QQ-P-416 
RR-C-82 Photograph by courtesy of 
MIL-E-917A (Ships) Murray Manufacturing Corp. 


Murray Circuit Protectors are fully 


JAN-F- 195 magnetic and provide maximum pro 


E tection for both domestic and indus 
AN-F-20 trial wiring. Housings are of galvanized 
iron which is Spray Lithorized for long 


U.S.N. Appendix 6 paint life 


THE LITHORIZING PROCESS 


“Lithoform” can be applied by brushing or spraying the work with simple 
hand equipment, by dipping it in tanks, or by spraying it in industrial 
power washers. 

Brush. Galvanized bay windows, cornices, rain gutters, hardware, 
building siding, truck panels, and farm equipment are typical of the many 
surfaces that are treated effectively with Brush “Lithoform”. 

Dip. This grade is used for coating cleaned surfaces of such typical 
products as cabinets, refrigeration condensers, etc., immersed in heated 
solutions in tanks. 

Spray. The spray process is the most logical one with which to coat 
sheets, coiled strip or duplicate products best processed on a conveyor. 


CHEMICALS | WRITE FOR FURTHER INFORMATION ON “LITHOFORM” | CHEMICALS 


ROTECTI R E AC r 
Tests AND ON YOUR OWN METAL PROTECTION PROBLEMS. PROCESSES 


ing temperature should be 160 F to 
180 F, and a cooling system with 
radiator by-pass piping is strongly 
recommended. Radiator covers. or 
Shutters are also beneficial. 

2. Inlet manifold heat controls 
should be freely operative and the in- 
let manifolds should be cleaned of de- 
posits at time of engine overhaul. 

3. Crankcase ventilation should be 
adequate at the speed or condition 
under which the engine is operating. 
A positive blower type may be re- 
quired. 

4. An oil filter of adequate capacity 
and close filtration is desirable. 

5. A heavy-duty oil, such as MIL-0- 
2104, or in extreme cases a high addi- 
tive Series 2 oil is helpful in reducing 
sludge and varnish deposits. 

6. A good, stable, clean burning, non- 
deposit forming gasoline is essential. 

There is little doubt that engine 
complaints are still occurring, and 
they will probably continue for some 
time in the future. In fact, a few 
diversified complaints should be re- 
garded as a healthy condition, Malin 
said. It implies that the engine de- 
signers and fuel technologists have 
approached the point where every 
component of operation is being ade- 
quately satisfied, without a needless 
sacrifice in either performance or 
material to provide an unrealistic 
margin of trouble-free operation. 


Factors Affecting 
Octane Requirement 


Feb. 26—J. Brent Malin of the pe- 
troleum chemical department of E. I. 
duPont de Nemours talked on the 
practical aspects of engine operation 
to approximately 100 members of the 
Pittsburgh Section, their guests and a 
large turnout of student members from 
the Carnegie Tech and Pitt groups. 

By the use of excellent and easy-to- 
follow slides, Malin gave a concise ex- 
planation of the meaning of octane 
numbers. It was explained that oc- 
tane numbers cannot be taken at their 
face value, but must be considered as 
relative to operating conditions. 

Malin then listed the chief factors 
effecting octane requirement: com- 
bustion chamber deposits, fuel type 
and engine adjustments. Of the later 
variables he stressed spark advance, 
air fuel ratio and coolant jacket tem- 
perature. 

No significant difference in octane 
requirement was observed between the 
use of leaded and non-leaded fuels. 
However, small increases in spark ad- 
vance cause a considerable change in 
octane requirements. 

Spark plug fouling was then dis- 
cussed and the speaker explained the 
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characteristics and causes of both hot 
and cold types of deposits at this lo- 
cation. 

Malin then described the results of 
both extreme hot and extreme cold 
operation of an engine. Valve burning 
was stressed as the most serious re- 
sult of extremely hot operation, while 
corrosive wear and excessive sludging 
with accompanying ring plugging and 
oil consumption was said to be the re- 
sult of cold engine operation. 

Valve rotators were claimed to ex- 
tend the life of valves several fold. 

The discussion period brought out 
an intense interest in valve burning 
particularly by the fleet operators 
They consider this a major problem 
Malin said that valve guide clearance 
was very important for valve life be- 
cause of cooling by conductance from 
valve stem to guide. Poor alignment 
due to sloppy guides was shown to give 
further heat rise by interfering with 
conductance of heat from the valve 
head to the valve seat Malin de- 
clared that 100 F. difference in valve 
head temperature was possible due to 
poor alignment 

Special oils of the high detergent 
type were recommended for low tem- 
perature operation when favorable en- 
gine temperatures and _ ventilation 
could not be maintained 


Single cyl. 
Jto 9 HP, 


During the discussion period, Malin 
emphasized that hot spots due to 
water jacket deposits could cause sig- 
nificant octane requirement increases 
Exhaust valve overheating and failure 
can also be caused by these deposits 
if they are adjacent to an exhaust 
valve 


Calls for Cooperation 
In Transportation Industry 


March 10—‘Meeting Today's Trans- 
portation Challenge” was the subject 
of the talk by Dexter S. Kimball, fac- 
tory manager of Bendix-Westinghouse 
Automotive Air Brake Co., Elyria, 
Ohio, which followed a tour of the 
Bendix-Westinghouse plant 

Kimball pointed out that today 75% 
of the nation’s freight tonnage moves 
over the highway, and forecast that 
the number of trucks and trailers may 
be doubled and perhaps tripied in the 
next 10 years 

The challenge to today’s transporta- 
tion industry, he said, is to continue to 
contribute its full share in perpetuat- 


WISCONSIN 2. ENGINES 


Fit the Job and the Machine 


Because Wisconsin Air-Cooled Engines are supplied 
in a complete power range, from 3 to 30 H.P., in 4- 
cycle single cylinder, 2- and 4-cylinder types, there is 


2-cylinder 


7 to 13 HP ay. 


an ideal size to fit all types of machines and power 
applications within this range, without wasted power 


and with maximum power service benefits. Heavy- 


V-type 4-cyl 
15 to 30 HP, 


duty construction, combined with extremely compact 
design and light weight are added advantages—and 


dependable AIR-COOLING permits trouble-free serv- 
ice under all climatic conditions. 


Specify Wisconsin Heavy-Duty Air-Cooled Engines for the utmost 
in power satisfaction. Write for descriptive data. 


most 
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World's Largest Builders of Heavy-Duty Air-Cooled Engines 


MILWAUKEE 46 


WISCONSIN 


ing a sound national economy—a type 
of economy that has so far proved to 
be the most successful in history. 
This calls for the industry to do three 
things: first, work even harder to de- 
velop equipment and practises favor- 
able to the consumer's dollar, provide 
employment and help stabilize the 
economy; second, work together as a 
team in the interest of highway im- 
provement, uniform practises and 
standard equipment; third, work with 
other industry, business, and individ- 
uals toward sound government which 
will encourage our basic freedoms in 
enterprise 

The meeting was attended by more 
than 300 members and guests from 
Cleveland, Akron, Canton and othe: 
northeastern Ohio cities. Whiting 
Williams, authority on industrial rela- 
tions, was coffee speaker and said that 
the things workingmen want most are 
self respect and the approval of others 
Our greatest danger, he said, is not 
that communism will come in the front 
door, but rather that while we are dis- 
tracted, socialism may come in the 
back door 


Dispels Myths 
About Piston Rings 


March 12—‘A Brief History of Piston 
Rings as of 1952” was presented by 
Arthur M. Brenneke, chief engineer, 
manufacturers’ department, Perfect 
Circle Corp. Brenneke was accom- 
panied by Robert T. Jackson, sales en- 
gineer for Perfect Circle, who showed 
a film covering all phases of piston 
ring manufacture. 

The design of piston rings is more an 
art than a science, Brenneke empha- 
sized. Piston rings are probably the 
most difficult part in an engine to ob- 
serve in operation; while operating, 
they cannot be seen, heard, measured 
or observed in any way yet devised. 
Work with glass cylinders, cutaway 
cylinders and similar devices has met 
with little success. 

After reviewing the purpose and gen- 
eral design of compression rings and 
oil rings, Brenneke discussed perfor- 
mance. “Run-in time has been re- 
duced slightly as we have learned to 
make more accurate rings,” he said, 
“but even with elaborate research 
methods of ring finishing we can’t du- 
plicate what the engine does.” Con- 
trary to popular belief, the process of 
running-in is accomplished with al- 
most no measurable wear and does not 
require the wearing off of all tool 
marks. 

A great Many myths about piston 
rings are current, Brenneke said. “Al- 
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Facilities for turning out top production are found 
in each of the four large Allied plants. However, 
you as a customer are interested in this production 
capacity only when confident that skilled personnel 
are constantly maintaining quality standards on every 


operation, 


In all Allied plants, men with years of experience, 


provided with the best in modern equipment to quickly 
produce your requirements. Also, the finest inspection 
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inspection to assure meeting your specifications for 
accuracy, hardness, surface finish, etc. Allied has the 
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most all mechanics have their own 
special ritual for arranging the ring 
gaps when they assemble an engine 
Experience indicates that rings rotate, 
and the satisfactory performance of 
engines built with rings pinned with 
gaps aligned makes the whole question 
appear inconsequential.” 

A 4990 face oil ring, Brenneke said, 
shows no significant performance dif- 
ference whether installed right side up 
or upside down. It is easier to mark 


such rings “top,” however, than to un- 
dertake to discredit tradition. 

“We recently surveyed the patent 
file and found approximately 100 pat- 
ents on ring joint construction,” 
Brenneke remarked. “In most engine 
applications, there is probably no fea- 
ture of ring design of less importance.” 

Following the discussion period, 
Jackson concluded the meeting with a 
color film of the 1951 Indianapolis 500 
Mile Race 


Confidence 


Transport operators all over the world have 
learnt to trust this sign. 


In any language the letters on the C.A.V. sign stand for first-rate service facilities, 


maintained by highly-trained craftsmen, using special precision equipment. 


Wherever vehicles fitted with 


C.A.V. Fuel Injection Equip 


ment are exported — whether to 


Trondheim, Santiago, Hong-Kong 
or Sydney—there’s a service agent 
or depot to give it the specialist 
needed for such high- 


attention 


precisi« nn equipment. 


Fuel Injection and Electrical Equipment 


Service Depots throughout the “World 


C.A.Y. DIVISION OF LUCAS ELECTRICAL SERVICES INC., NEW YORK 19, N.Y. Sales Office: 14820 DETROIT AVE., 
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New Processes Raise 
Yield from Crude Oil 


Feb. 14—Sixty-five members and 
guests of the Williamsport Group 
heard President D. P. Barnard of the 
SAE describe the part research plays 
in petroleum industry engineering. 

Dr. Barnard discussed the accom- 
plishments and aims of the petroleum 
industry with regard to improvements 
in fuels and expansion of resources. 
He stated that there are proven re- 
serves within the continental United 
States sufficient for at least twelve 
years, but he added that since 1914, 
when the petroleum industry began to 
grow, the known reserves of crude oil 
have kept pace with increased de- 
mands for fuels. Present U. S. known 
reserves will produce 26 billion barrels 
of fuel with present daily consumption 
at 6 million barrels. 

New reserves are being continuously 
sought, and Dr. Barnard explained 
through the use of slides the various 
methods used in locating rock strata of 
the type likely to be oil bearing. The 
most commonly used process is the 
Siesmic survey method 

Dr. Barnard stated that new proc- 
esses are being continuously devel- 
oped to increase the yield of usable 
fuel from each barrel of crude petro- 
lum. The present process of catalytic 
cracking, while only a relatively few 
years old, has increased the yield from 
crude of 20% usable fuel in 1914 to 
62° in 1950. Octane ratings have 
been increased at the same time from 
50 in 1914 to 80 in 1950. The remain- 
der of the crude oil is used as fuel oil, 
lubricating oil, kerosene, and other 
minor products. He said that one of 
the great needs of the industry was 
for additional technically trained man- 
power 

The principal item of interest in the 
discussion period which followed the 
meeting was the use of tetraethyl lead 
to increase fuel octane ratings. Dr. 
Barnard stated that a great deal of re- 
search is being spent in search of a 
substitute for lead, but that so far 
none has been found 


Use of Strain Gages 
In Construction Machinery 


March 7—Static and dynamic stresses 
in construction machinery are easily 
measured with strain gages explained 
George A. Rea and Dr. John Meier at 
the March meeting of the Milwaukee 
Section. 

George Rea described the function 
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N-A-X AC9IIS ALLOY STEEL offers a means of 
reducing the use of critical alloy steels of 
the “stainless” type in gas turbine and sim- 
ilar applications. In specific cases it has re- 
placed over half the amount of strategic 
material originally required, with no sacrifice 
of quality. 

N-A-X AC9IIS ALLOY STEEL has high strength 
and toughness values at temperatures rang- 
ing from 70° F. to +1,000° F. It can be 
readily cold formed into the most difficult 
shapes; its response to welding by any 
process is excellent. It must, however, be 
suitably coated for protection against cold 
or hot corrosion. 

N-A-X AC9I1I5 ALLOY STEEL is available in bars 
as well as flat rolled products. Investigate the 
outstanding properties and characteristics of 
this steel and, through its use, conserve the 
critical material so necessary to our nation. 


GREAT LAKES STEEL CORPORATION 


N-A-X Alloy Division ¢ Ecorse, Detroit 29, Michigan 


NATIONAL STEEL lg CORPORATION 


SAE JOURNAL, MAY, 1952 





(— 


DESIGN 
AND 
DEVELOPMENT 


ENGINEERS 


Wanted 


Gas Turbine and 
Afterburner Research 


Established 1927 


Work for good, strong company where 
research is respected. Recent Solar de- 
velopments in afterburners and small 
gas turbines of wide application now 
provide hew openings for engineers 
capable of quality work and willing 
to locate in sunny San Diego... . 


housing available. 


Wanted at Once: DESIGN ENGI- 
NEER A. Excellent opportunities for 
advancement in gas turbine work. Must 
be capable of working from specifica 
tions in making layouts of design of 
complete parts or components includ 
ing sheet metal construction, taking 
into corisideration manufacturing costs, 
weight, stress, heat, material proper- 
ties, mechanics, dynamics, and produc 
tion problems. 

DEVELOPMENT OR EXPERI- 
MENTAL ENGINEER. Graduate en 
gineer with five years experience in 
applied engineering, preferably in de 
velopment. Familiar with turbojet en 
gines. Mechanical design ability with 
background in thermodynamics and 
combustion. Capable of supervising de 
velopment tests and writing good re 


ports. 


Write in confidence 


MANAGER, 
INDUSTRIAL RELATIONS 


Dept. S-5 


SOLAR 
AIRCRAFT COMPANY 


Main Plant and Head Office 
San Diego 12, California 


SAE JOURNAL, MAY, 1952 


of strain gages as applied to “off the 
road” equipment Most interesting 
were the action pictures of the Heil 
two-wheel prime mover and scraper 
operation showing some of the various 
tests carried out on this type of unit 
Rea pointed out that in most of his 
tests the recording equipment was 
carried in the cab to reduce the shock 
loading on the instruments. The dy- 
namic strain gage analyzer, although a 
relatively costly piece of equipment, has 
paid for itself many times, reported 
Rea. Heil has used such equipment 
to check stresses on tanks, bottle 
washers, dump bodies, hoists, etc. The 
analyzer has also been used to meas- 
ure combustion pulsation in a search 
for a quieter flame for an oil burnei 

Dr. Meier explained in detail the in- 
strumentation surrounding strain 
gages. In most cases, Bucyrus-Erie 
carries the instruments in a separate 
instrument truck. This, of course, 
necessitates trailing cables which Dr 
Meier reported worked quite satisfac- 
torily up to speeds of approximately 
5 mph 

He explained at length the use of 
the Offner Recorder, showing how he 
had used the instruments to check the 
velocity, displacement, and accelera- 
tion simultaneously on a hydraulically- 
operated percussion tool. 

After explaining the various types 
of strain gages and the detailed use of 
the recording instruments, he stated 
that they had changed their recording 
instruments to use an electric stylus 
instead of ink, which was difficult to 
handle, especially in cold weather 

He showed in slides how the strain 
gages are mounted in virtually inacces- 
sible places by means of running wires 
through crankshafts and taking the 
signal off through slip rings. He 
demonstrated how to measure the 
torque on a diesel engine under dy- 
namic load while operating a power 
shovel. Discussion after the meeting 
disclosed that the fine points of appli- 
cation of strain gages must be learned 
the hard way, by actually having prac- 
tice in the use of these instruments 


Military Vehicle Fleet 
Simplified by Unified Design 


March 18—Alfred C. Joy, senior auto- 
motive engineer for the Ordnance 
Corps’ research and development divi- 
sion, tank-automotive branch, de- 
scribed the Ordnance Corps’ unified 
design plan for automotive vehicles 
The transport vehicles of World War 
I were for the most part simply com- 
mercial trucks with a coat of OD 
paint, Joy said. Before World War II, 
special military vehicles had been de- 
veloped, but the variety of similar ve- 
hicles put a heavy burden on supply 
and maintenance. For example, some 
450,000 different automotive parts, 
along with a comparable assortment of 


Share 


BOLING 
Prestige! 


You’. say with pride, “I'm a Boeing 
engineer!” For Boeing men meet the 
highest standards and enjoy the pres- 
tige of engineering leadership. They 
work on such vital and challenging 
projects as guided missiles, supersonic 
research, the still-classified B-52 eight- 
jet heavy bomber, the six-jet B47 me- 
dium bomber, and other revolutionary 
programs. 

As a Boeing engineer, you'll share 
assignments with men who have pio- 
neered some of the most exciting new 
developments in both civilian and mili- 
tary aviation. 


Boeing has excellent openings, right 
now, for experienced and junior 
engineers for aircraft 


@ DESIGN e@ RESEARCH 
@ DEVELOPMENT @ PRODUCTION 
e TOOLING 


also for servo-mechanism and elec- 
tronics designers and analysts, and 
for physicists and mathematicians 
with advanced degrees. 

Your choice of locations—Seattle in 
the Pacific Northwest, or Wichita, Kans. 
Boeing provides generous moving and 
travel allowances, gives you special 
training, and pays a good salary that 
grows with you. Enjoy a rewarding, 
long-range career in a company that 
has been growing steadily for 35 years. 
You'll be proud to be a member of 
the great Boeing “team.” 


WRITE TODAY TO THE ADDRESS BELOW 
OR USE THE CONVENIENT COUPON 


FR ES ne ae eee 


JOHN C. SANDERS, statt Engineer—Personnel 
DEPT. P-5 


Boeing Airplane Company, Seattle 14, Wash. 


Engineering opportunities at Boeing interest 
me. Please send me further information 


Nome 


Address 


City and State 
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NATIONAL has a background 
of over eight decades 

in producing quality malleable, 
heat-treated malleable and steel 


castings — ideal materials for 


in manufacturing automotive, 
agricultural and 


other equipment. 


NATIONAL's unparalleled experience — 
coupled with a continuing metallurgical research program, 
rigorous quality control standards, 
and completely mechanized foundries 


in strategically located cities — is at your disposal. 


Sales offices and engineering facilities 


are located at all five plants listed below. 


A 16mm technicolor film. Narrated by 

Edwin C. Hill, this 27-minute film tells how 
malleable iron is made ... tested... . 

used . . . how its production economy, 
ductility, machinability, toughness 

will give you a better finished product. 
Available for group showings. 


PLANTS LOCATED IN 


Sharon, Pa., Cleveland 6, Ohio, 
Indianapolis 6, Ind., Melrose Park, Ill., 
and Chicago 50, Ill. 


AIOAL MALEALE ad STEEL CASTINGS COMPAKY 


_ CLEVELAND 6, OHIO 


nt ma a 


"a hiding Datinsiat cepibill a 


repair equipment, were required to 
provide for the twenty-odd makes of 
trucks in nine weight classes that com- 
prised the military fleet in the % 
through 7'2 ton range. Since the uni- 
fied design plan has been in effect, four 
weight classes of military transport 
truck, supplying 99% of the wheeled 
transport vehicle requirements of to- 
day’s standard Army divisions, have 
replaced the nine of World War II. 
Parts such as generator and voltage 
regulator are identical throughout the 
four classes, and the list of parts has 
been reduced to 250,000, of which less 
than 100,000 are regularly authorized 
service items. 

Special types of equipment are still 
necessary for certain agencies, of 
course, such as road building machin- 
ery for the engineers and motorized 
dollies for the Air Force. Ordnance 
Corps has no responsibility for such 
equipment, but it is responsible for 
the design, procurement, storage and 
issue of standard military vehicles, or 
of standard automotive chassis for in- 
stallation of special equipment, for 14 
principal military agencies. 

Procurement of a new type of mili- 
tary vehicle follows a survey of the 
possible demand for such a vehicle. A 
description of a vehicle requested by 
one agency is sent to all agencies for 
consideration, to determine how broad 
a field of requirements might be satis- 
fied by the proposed vehicle, or a simi- 
lar one. The result is a compromise, 
either in basic design or by provision 
of special bodies or other equipment. 
The result of this very considerable 
negotiation is transmitted to Detroit 
Arsenal, where specifications are pre- 
pared and distributed to industrial or- 
ganizations qualified to complete the 
design and development of such a 
product. 

Many interesting proposals for au- 
tomotive devices, materials and proc- 
esses must be rejected by the Ordnance 
Corps, Joy said In general, a pro- 
posed unit or method must meet satis- 
factorily an existing military require- 
ment for which provision has not yet 
been made; or it must represent an 
outstanding improvement over present 
devices or methods; or it must func- 
tion equally well but cost less and re- 
quire less maintenance. Unless it ful- 
fills at least one of these requirements, 
the expense involved in introducing it 
into the military system cannot be jus- 
tified. 


Test Pilot Reports 
On Douglas “Skyrocket” 


March 13—Out-producing the enemy 
is no longer sufficient for this nation 
which proved its productive superiority 
in both World Wars I and II, and the 
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problem of out-designing the best our 
potential enemies might achieve is the 
only assurance we have of winning any 
war of the future, Metropolitan Sec- 
tion members were told. 

Before a group of more than 200, 
William “Bill” Bridgeman, Douglas 
Aircraft Co., decried wide-spread com- 
placency of Americans generally. 

Test pilot of the Douglas Skyrocket, 
a Navy research rocket-propelled 
plane, the man who has flown higher 
and faster than any known person 
gave his record-breaking Panel Meet- 
ing audience a thrilling account of 
man’s mastery over inertia. 

Many of the flights were launched 
from a B-29 bomber, the “mother” 
ship and at altitudes of over 35,000 
feet. Bridgeman refused to comment 
on the accuracy of published reports 
that he had attained speeds of more 
than 1,600 mph in the Skyrocket. 

The “flying laboratory” was equipped 
with 902 electric strain gages, mea- 
surements of which were oscillograph- 
recorded. Fuel for the rocket engines 
was liquid oxygen and alcohol. 

Guide planes, which the Skyrocket 
picked up at 200-mile intervals kept 
an eye on his performance and helped 
him to land on the eight miles of the 
flat salt bed of Lake Moroc. 

How test pilots must learn to reverse 
the normal human cycle of breathing 
under cabin and suit pressures, prac- 
tice his technique until it becomes sec- 
ond nature, and learn by rote the oper- 
ation of switches, dials and other con- 
trols was explained. Split-second 
timing is essential, Bridgeman empha- 
sized, because of the high speeds at- 
tained by these planes. 

At high altitudes, Bridgeman said, 
passing through the sonic barrier and 
back again is unnoticeable. Custom- 
- ary roughness shows up only at lower 
altitudes in rocket-propelled ships, he 
said. 

This highly successful Panel Meeting 
was planned and presided over by J. 
T. Farrah, American Airlines, As- 
sistant Vice Chairman of the Air 
Transport. 


Outlines History 
Of Thermal Efficiency 


f 


April 3—Man-created heat engines are 
acknowledged to be machines of low 
thermal efficiency; but according to 
results of Gorman tests of the horse- 
power output of man himself, man can 
do little better than an output of one- 
tenth of a horsepower continuously for 
an eight-hour day. Estimating the 
feed he might consume, his resulting 
thermal efficiency would be only 3% 
Animals and fish can produce more 
horsepower, but with very little in- 
crease in efficiency. Reeves Morrisson, 
head of the analysis section of United 
Aircraft’s research department, opened 
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his talk on “Unconventional Engines” 
with this significant observation 

Early pumps and engines using 
water, steam, and externally applied 
heat were also low in thermal effi- 
ciency, but as history progressed ways 
were found to increase both output 
and efficiency. Morrisson explained 
the operating principles of many of 
the engines that preceded our modern 
powerplants and pointed out that 
many old designs and ideas were 
fundamentally good but were deficient 
in transferring the heat to the expand- 
ing medium. They operated at low 
temperatures and pressures and lacked 
the benefits of modern machining 
accuracies and sealing techniques as 
well as modern metallurgy 

Internal combustion engines helped 
the heat transfer problem and further: 
refined the art of engine building 
Gas turbines and various forms of jets 
were shown in principle, but simplicity 
of design did not become compatible 
with good thermal efficiency for many 
years. Even so, a pint of gasoline 
costing about three cents can now be 
converted into a work output equiva- 
lent to a man’s output for an entire 
day. In terms of a man’s food con- 
sumption, the moral appears to be that 
Slave labor doesn’t pay 


THE ‘BUY'CAR 
OWNERS WILL 
NEVER FORGET 


Patents 
Pending 


AMS 


Continued from Page 95 


* AMS 4284B, Aluminum Alloy Cast- 
ings, Permanent Mold, 7Si-0.3Mg (356- 
T6) Solution and Precipitation Treated 
*AMS 4291A, Aluminum Alloy Cast- 
ings, Die, (5Si or 8.5Si) —3.5Cu, As Cast 
* AMS 4420F, Magnesium Alloy Cast- 
ings, Sand, AZ63, As Cast 

* AMS 4422G, Magnesium Alloy Cast- 
ings, Sand, AZ63, Solution Treated 

* AMS 4484D, Magnesium Alloy Cast 
ings, Permanent Mold, AZ92, Solution 
and Precipitation Treated 

* AMS 5112D, Steel, Music Spring Wire 
Best Quality 

* AMS 5115B, Steel, 
Valve Spring Quality 
* AMS 5565C, Steel 
Corrosion Resistant, 
30304) 

*5572A, Steel Tubing, Seamless, Cor- 
rosion and Heat Resistant, 25Cr-20Ni 
(SAE 30310) 

* AMS 5602A, Steel 
ant, 5Cr-0.5Mo 

+ 5648B, Steel, Corrosion and Heat Re- 


Wire, 0.60-0.75C 


Tubing, Welded 
19Cr-9Ni ‘(SAE 


Low Heat Resist- 


FOR THE LIFE OF AN ENGINE 


Nothing else you can do will make such a marked improvement 
in the operation and performance of a car as the installation 
of an Ampco Vapor Lubricator. Ampo is a permanent Auxiliary 
Lubrication System for the top cylinder area where crankcase 
oil breaks down. Ampco constantly cleans, cools and oils the 
hottest, driest, busiest part of an engine, thereby producing peak 
performance. Carbon deposits, gum. and combustion by-products 
are dissolved away by Ampco’s steady metered spray of cleans- 
ing oil vapor into the combustion area of every cylinder. Es- 
caping power is captured by a compression-sealing oil film on 


Constently Oils the 
Heat.Wear Where 
Crankease Oi] Fails 


valves, cylinder walls and piston rings. Owners of cars equipped 
with Ampco Auxiliary Lubrication are getting that unbelieveable 
thrill of “Better-than-new-car-performance™! © 


Product of AUTOMOTIVE & MARINE PRODUCTS CORP 


BOSTON 34, MASS 


sistant, 18Cr-13Ni-2.3Mo (SAE 30316) 
* AMS 5649, Steel, Corrosion and Heat 
Resistant, 18Cr-13Ni-2.1Mo Free Ma- 
chining 

* AMS 5651B, Steel, Corrosion and 
Heat Resistant, 25Cr-20Ni (SAE 30310) 
* AMS 5652A, Steel, Corrosion and Heat 
Resistant, 25Cr-20Ni-2Si 

* AMS 5665B, Alloy, Corrosion and 
Heat Resistant, Nickel Base, 15.5Cr-8Fe 
* AMS 5679, Alloy Wire, Corrosion and 
Resistant, Nickel Base—15.5Cr-8Fe, 
Cold Drawn 

* 5760A, Alloy, Corrosion and Heat Re- 
sistant, 37Ni-20Co-18Cr-3Mo-2.9Ti 

* AMS 6321, Steel, 0.3Ni-0.4Cr-0.1Mo 
(0.38-0.43C) (81B40) 

* AMS 6421, Steel, 0.8Ni-0.8Cr-0.2Mo 
(0.35-0.40C) (Modified 98B37) 

* AMS 6422, Steel, 0.8Ni-0.8Cr-0.2Mo 
(0.38-0.43C) (Modified 98B40) 


Council Approves 
Two Changes in By-Laws 


AE Council, at its April 23 meeting 

in New York, approved revisions in 
SAE By-laws B2 and B48. The re- 
visions are indicated in the following 
paragraphs in which the words crossed 
out are to be deleted and the words 
underscored to be inserted: 


B2—An applicant for admission to the 
Society shall refer to five or more per- 
sons who are familiar with the appli- 
cant’s work. Such persons shall-+#the 
Pe tented teen oh hte a ether: 
ew-Genede- be members of the Society, 
if possible, and two of them must be 
members. In special cases the require- 
ment for member references may be 
waived at the Council's discretion. + 


Beer tese ttt te Het tt tte tee td tbe 


Information supplied by references 
shall be held confidential 


B48—The President shall appoint 
+hvee five Tellers of Election of Offi- 
cers, whose duties shall be to canvass 
the votes cast for election of officers. 

The President shall appoint +#hree 
five Tellers to canvass any letter bal- 
lots which shall be ordered by the 
Council or by the Society. 
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Leads the New Car Trend to Low Pedal 
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Vacdraulic Control 
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More and more car manufacturers are follow- 
ing the new trend to power braking that 
permits the use of much lower, faster-acting 
types of brake pedals. 








KELSEY-HAYES 
Kelsey-Hayes ‘Vacdraulic’ power units, : 
already standard equipment on over 200,000 WHEEL COMPANY 
passenger cars, provide the most advanced y . 
type of “feather-touch” control, assuring per- 
fect “pedal feel” for safe, effortless, fast 
braking action by either right or left foot! 


let Kelsey-Hayes engineers give you 
complete details of “Vacdravlic's” " 
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New Members Qualified 


These applicants qualified for ad- 
mission to the Society between March 
10, 1952 and April 10, 1952. Grades 
of membership are: (M) Member; (A) 
Associaté; (J) Junior; (SM) Service 
Member; (FM) Foreign Member. 


Atlanta Group 
McClellan Berston (J). 


Baltimore Section 
Robert Eugene Gustafson (J). 


VULCAN has the 


special coated fabric 


DIAPHRAGMS 


Buffalo Section 
Herbert A. Franke (M). 


Canadian Section 


George Albert Campbell (M), Nor- 
man Philip Graham (A), Leonard M. 
Krause (M), Frank Robert Rhodes 
(A). 


Central Illinois Section 


Lester B. Brown (M), Leonard John 
Carlson (J), John F. Ernest (M), Al- 
fred K. Nelson (M), Victor Randour 
(J), Errol D. Rodda (J), William C. 
Shrier (A), Oliver M. Twist (J), H. M. 
Williamson (M). 


FOR AUTOMOTIVE AND AIRCRAFT CONTROLS 


Wherever component design requires actuating diaphragms or synthetic rubber coated 
fabrics having special properties, VULCAN has the knowledge and facilities to solve 


the problem. 


Leading equipment manufacturers choose VULCAN diaphragms and fabrics for such 


applications as 
@ Fuel Pumps 
@ Instrument Diaphragms 


@ Vacuum Booster Pumps 


@ Carburetors 
@ Dashpot Mechanisms 
@ Fuel Metering Controls 


@ Hydraulic and Pneumatic 
Control Mechanisms 


Fabrics available in a wide range of specifications as to base fabric, gauge and prop- 
erties of coatings. Highly resistant to gasoline, oils, aromatics, alcohols, butane, 
propane and solvents. High heat and cold resistance. 


Bring us your problems. Our engineers will work with yours. Write for literature. 


VULCAN _€>}> RUBBER 


PRODUCTS, 


INCORPORATED 


58th Street and First Avenve * Brooklyn 20, N. Y. 


Chicago Section 


Guy Banister (M), Egon G. Berg 
‘M), Erwin T. Bittner (M), Robert 
Carl Bivona (J), Keith J. Brownell 
(A), Andrew G. Coutoumanos (M), 
Robert Frederick Croll (J), Lamont 
Eltinge (J),: Donal C.‘Ertel (J), Wil- 
liam J. Fanning, Jr., (J), Adolph J. 
Gawin (J), Edward W. Gaylord (J), 
Franklyn A. Glassow (M), Norman 
Otto Kirkby (M), Donald Krup (J), 
Frank McNellis, Jr., (A), Richard T. 
Mueller (J), Dennis Duke Nalon (M), 
John W. Pocock (M), Herman A. 
Schubert (A), Edward F. Smith (M), 
Robert E. Zell (M). 


Cleveland Section 


J. Douglas Bennett (M), H. K. Biehl 
(M), Jack Chaptman Casey (A), Alan 
R. Cripe (J), Ronald Gombert (J), 
Herbert Benjamin Harris (J), Roy W. 
Hull (J), George D. Kneip, Jr., (A), 
Jeffery L. Lund (A), Raymond Louis 
Moreland (J), H. J. Rand (M), Ralph 
Edward Tuttle (M). 


Dayton Section 


Harlan Fengler (M), James R. Gray 
(J), Arthur R. Shaw (M). 


Detroit Section 


Arthur L. Aldrighetti (M), Paul R. 
Black (M), Dwight J. Briggs (M), 
Anthony Constantino Capoccia (J), 
Robert S. Cluff (M), Patrick E. Colvan 
(J), James M. Cook (J), Raymond H. 
Cotter, Jr. (M), Daniel S. Crishon (J), 
Arthur S. Cromie (M), Lee Edward 
Cromwell (J), George F. Daschke (M), 
Oscar David Dillman (M), Bruce M. 
Edsall (M), Harry E. Eirhart, Jr. (J), 
Martin F. Fleming, Jr. (J), Delbert J. 
Forward (M), Jules Armand Gutzeit 
(M), Glenn W. Hamburg (J), Hayden 
P. Hayes (M), W. H. Holcroft (M), 
Osie Ernest Jackson (J), Rudolph 
Jansa (J), Michael J. Keegan (J), Paul 
J. King (M), Jerome B. Komendera 
(J), George G. Lindsay (M), Edwin A. 
Lopacki (J), Walter F. Ludwig (J), 
Herbert James Mainwaring, Jr. (J), 
Albert E. Mallak (M), Anthony C. 
Mamo (M), Harry G. McMurry (M), 
Leonard C. Milewski (J), Robert W 
Nilsson (M), Louis E. Oberle, Jr. (A), 
John K. Olson (J), Theodore E. Olson 
(M), Thomas C. Peerey (J), Vaino W. 
Pennanen (J), James Kenneth Picker- 
ing (J), Edward C. Rembecki (J). Ray 
C. Sackett (M), Alfredo Sanchez (J), 
Eugene R. Shull (J), Herman W. 
Smith (M), Donald A. Sondys (J), 
Burton Richard Tabbert (A), Angelo 
Tata (M), Allen J. Taylor (M), Victor 
D. Valade (M), Walter L. Van Goe- 
them, Jr. (A), John J. Weger (J), 
Fredrick W. Weiss (M), Kenneth R. 
Whittemore (M), John W. Winkler 
(J), Andrew W. Zmuda (M). 


Hawaii Section 
Kenneth M. Blume (J), 
Continued on page 140 
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EATON 
RADIATOR PRESSURE CAP 


EATON 
FILLER-NECK 


This Pair Makes Engines Run Better 


By sealing the cooling system and raising the 
boiling point of the coolant, the Eaton pressure 
relief cap permits engines to operate in a more 
efficient and more economical temperature range 
without boiling away water or anti-freeze; pro- 
vides for smoother engine performance, better 
lubrication, quicker warm-up, improved heater 
operation. In heavy-duty service, at high alti- 
tudes, or in extremely warm climates, this is an 
important safeguard against possible engine dam- 
age due to loss of coolant through evaporation. 


It also prevents loss of coolant due to surge. 


KATON MANUFACTURING 


With a sealed cooling system vehicles can be 
designed with smaller radiators at considerable 
saving in cost. 

Eaton offers the advantage of a single source 
of supply for pressure cap and filler-neck re- 
quirements; eliminates divided responsibility ; 
assures positive mating of cap and neck; saves 
engineering and purchasing contact time. Eaton 
engineers will welcome an opportunity to work 
with you in developing the most efficient and 
economical closure—standard or pressure type— 


for your cooling systems. 


COMPANY 


CLEVELAND, OHIO 
STAMPING DIVISION: Detroit Office, 18001 James Couzens Highway, Detroit 35, Michigan 


ORIGINATORS OF THE 
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New Members Qualified 


continued 


Clarence R. Johnson (SM) 


Indiana Section 

Verne Morris Garrett (J), G. A. Kat- 
zenberger (M), B. Byron LeMay, Jr 
(J), Joseph Olender (M), Stanley Ed- 
ward Shavel (J), Albert F. Wilcox (J). 


Kansas City Section 
Henry Hurla (M). 


Metropolitan Section 

Frank M. Bagwell (‘(M), 
George De Forest (M), Edward A 
Drury (J), Kenneth Rea Fitch 
Andrew G. Kolinofsky (J), 
MacRae (A), 
(A), William Washburn Moss 


sett Rossiter (M), 


Xochesle’ GAGES 


are specially built for “roughing it” 


ROUGH WEATHER 


No danger of condensation or dirt 
hindering the dependably accurate per- 
formance of Rochester ammeters, tem- 
perature and pressure gauges. Fog- 
proof—their easy-to-read dials are her- 
metically sealed behind extra strong 
glass crystals. No plastic substitutes, no 


discoloration. 


ROUGH GOING 


Even your smoothest riding tractors 
have to take a lot of hard knocks—the 


of 


Rochester Gauges are protected with 


tough, but sensitive movements 


vibration and pulsation dampeners. 


ROUGH USE 


Always working under heavy load, 
temperature and pressure are high and 
critical. That’s why tractor engines are 
specially built, as are Rochester Gauges 


to protect them. 


No wonder practically all leading tractor manufacturers have been 
specifying Rochester Gauges as standard equipment for over 35 years. 


Ma 
21 


SttVLk 


THERMOMETERS G 


nufacturing Company, Inc. 


Rockwood St., Rochester 10, N. Y. 


oven |« amy 
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Merle 


(J), 
Lester F. 
Frederick W. Meisnest 
(M), 
William Novick ‘J), Joseph J. Pavelka 
(J), John Pfeifer (A), Theodore Ken- 
Arthur C. Santora 


(M), Joseph Frank Sbarra (J), Mar- 
shall Van Winkle, III (J), George F. 
Wildermuth (J), Clarence J. Willis 
(J), Edwin J. Zinszer (J). 


Mid-Continent Section 
Lewis L. Burton (J). 


Milwaukee Section 


John T. Brown (M), John Henry 
Forsberg (M), Burton A. Hostnick (J), 
David Henry Jamieson (A), Richard 
Walter Lamp (J), Orland C. Redo (J), 
Arthur W. Van Hercke (M), Joseph 
L. Varga (M). 


Mohawk-Hudson Group 
Richard L. Peverly (A). 


Montreal Section 


Richard Andrews (M), Ronald Wil- 
liam Griffin (J), Frederick Thompson 
Moore (M) 


New England Section 


Edward L. Gettings (A), Michael 
John Theodore (J), Francis George 
Thompson (J). 


Northern Calitornia Section 


Leigh J. Abell (J), George F. Choate 
(A), Fred A. Page (M), Rolland E. 
Sears (J). 


Northwest Section 


James E. Elliott (J), Carl Roy Nel- 
son (A), Glen R. Walters (J) 


Philadelphia Section 


Donald L. Althouse (J), Dietrich 
Botstiber (M), Salvatore Caltabiano 
(J), John Dockey ‘M), Thomas 
Joseph Finneran (J), William C. Hol- 
libaugh (M), John A. Jehle, Jr. (J), 
Dan A. Knee (J), Kenneth Russell 
Willard ‘J), Joseph Edward Riegel 
(J) 


Pittsburgh Section 


Ww. Oo 
Ross (M) 


Fleming ‘M), Raymond T 


St. Louis Section 


R. C. Cheatham (M), R. S. Curry, 
Jr. (A), John F. Huber, Jr. (J), George 
Bernard Klaber (J), Walter H. Reiser 
(J), John W. Sherwood (A), Charles 
M. Webb (A) 


San Diego Section 


Martin R. Engler, 
Oliver Reed (J). 


Jr. (J), Wesley 


Southern California Section 


Harold Azaren (J), Edward F. Harbi- 
son (A), Frederick P. Hesch (J), 
Edward Henry Ledbetter (J), George 
W. Morrison (M), Norman S. Petersen 
(M), Joseph William Powers, Jr. (M), 
Cc. S. Ryan (M). 


Southern New England Section 


Leo A. Corrigan (M), Donald R 
Worn (J). 


Continued on Page 142 
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Six plants producing sleeve 


bearings in all designs and sizes; cast 
bronze bushings, rolled split-type bush- 
ings, washers, spacer tubes, precision 
bronze parts and bars. 


Since 1899 


FEDERAL-MOGUL CORPORATION, 11035 SHOEMAKER, DETROIT 13, MICHIGAN 
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el Don’t let run-of-mill fasteners add to 
"} your product costs by adding minutes 
to assembly time. 


Midland Weld Nuts are made for “Blind 
Spots” or wherever you may be using two,men 
now to tighten a single bolted connection. 


Find out more about... 


New Members Qualified 


continued 


Syracuse Section 
Anthony L. Lado (M). 


Texas Section 
Leslie P. Graff (M). 


Twin City Section 
C. F. Cross (M). 


Washington Section 


Ferdinand G. Mikel (J), Peter Sta- 
bovitz, Jr. (J), Robert Franklin Sutton, 
Jr. (J). 


Wichita Section 
George T. Harkins (M). 


Williamsport Group 


Arthur E. Barr (M), Donald A. 
Bernardi (J), Sidney E. Brong (J), Dr. 
Anselm Franz (M), Thomas J. Ken- 
nedy (M), Henry T. Young (J). 


Outside Section Territory 

Hamilton M. Artley (A), Ray Mau- 
rice Campfield (J), H. K. Dommel (M), 
Henry F. Eagan (M), John Howard 
Fitzgerald (M), John Daniel Gleeson, 
Jr. (J), Kenneth R. Heiser (A), Jim 
Ketner, Jr. (A), Kerney James Hurst 
(J), William P. Ott (J), Jack G. Swim 
(J), John Michael Whalen (J), Gor- 
don M. Wilson (A). 


Foreign 

Edward C. Ammon (FM), Venezu- 
ela; Raul Carpio Balderrama (A), 
Mexico. 


Applications Received 


The applications for membership 
received between March 10, 1952 and 
April 10, 1952 are listed below. 


Atlanta Group 
William G. Jones. 


Baltimore Section 
Donald A. Gotsch. 


British Columbia Section 
Lloyd James Briscoe. 


Buffalo Section 
Stanley F. Lewinski, Robert P. 
Rogers. 


Canadian Section 

Leonard Horace Edwards, Earl 
Holden Fisher, John Roland Gregory, 
F. Gordon Murphy. 
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Applications Received 


continued 


Central Illinois Section 

George H. Benedict, James W. Cam- 
bron, R. B. Cambron, J. Philip Hens- 
ley, Norman K. Lammers, William B. 
Norick, Richard O. Prost, Robert E. 
Stong. 


Chicago Section 

Max I. Beard, Alfred M. Buker, 
Harry A. Erickson, Leland C. Kidd, 
Sherman R. Oblad, Kenneth G. Peter- 
son, Ralph Lloyd Porter, C. Dale 
Schultz, Cheng Shih, J. M. Snell, 
Norman C. Steinberger, M. Bradley 
Stevenson, Jerome W. Tiskus, Fred G. 
Whittington. 


Cincinnati Section 
Neil Burgess. 


Cleveland Section 

Lawrence G. Barrett, Joseph R. 
Brazaitis, Norman A. Cross, Roy E. 
Hamel, James F. Harding, James M. 
Herendeen, Robert A. Maynard, Rob- 
ert Thomas Mills, Anthony James 
Sajovec, Jack F. Smole, Joseph F. 
Smole, Paul Twohig, Standish M. 
York 


Colorado Group 
Guy Arthur Bigelow, Jr., B. I. Noble, 
Lawrence A. Platt. 


Dayton Section 
Richard A. Knoth, Robert James 
Tatge. 


Detroit Section 

Richard Aho, Paul E. Braun, Wil- 
liam A. Belfry, George Benya, Charles 
B. Buker, Frederick John Chambers, 
Stanley Martin Fisher, John Fleck, 
Carl L. Goodzeit, Alfred Greif, Thomas 
J. Griffen, Kenneth K. Hausauer, Wil- 
liam F. Hayes, Donald Joseph Hoff- 
man, John J. Kelley, Herman G. 
Klemm, Joseph M. Ladd, Raymond 
Robert Love, Clarence H. Parrish, Jr., 
Lynn Rudy Paul, Charles H. Rese, 
Robert B. Rhoads, William A. Ryan, 
Earl Lewis Sisson, Leon Sitrin, Ger- 
hard P. Stegemann, Leonard W. 
Thorpe, Edward K. Torossian, James 
D. Walters, James G. Weaver, Ronald 
E. Wilsher, R. J. Wrobbel, Clarence 
R. Zimmer. 


Hawaii Section 
John D. Ednie, Robert M. Yamada. 


Indiana Section 

Marion B. Emig, Gordon J. Fair- 
banks, Norman B. Johnston, H. G. 
Trainer, Jr., Robert P. Zundel. 


Kansas City Section 

Jack J. Begley, Stewart M. John- 
son, Edward A. Nida, Norbert S. 
O’Neill, Charles E. Redmond, Charles 
S. Young. 


Continued on page 144 
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for exacting 
requirements 


Pierce Production Facilities 
Can be Valuable to You 


The Pierce-built precision instrument, shown above, 
regulates the flow of fuel to combustion chambers 
in America’s finest turbojet aircraft engines. 

It is a sensitive, compact, centrifugal-hydraulic 
control system with valve tolerances as close 
as 1/30,000th of an inch. Performance requirements 
demand flawless workmanship and quality 
control of the highest order. 

Pierce facilities and experience are available 
to you... in the manufacture of high production 
small mechanical assemblies (machine work 
and assembly) . . . precision machining of mechanism 
castings ... and fabrication of small stamped 
parts and assemblies. 


Your inquiry will receive immediate attention. 
. Write to Chief Preduction Engineer, 


| the UE RCE 


‘.___-”” GOVERNOR CO,, Inc. 80x 1000, Anderson, Indiane 


“WORLD'S MOST EXPERIENCED GOVERNOR MANUFACTURER” 





Applications Received 


continued 


Metropolitan Section 

A. J. Albrecht, Perry B. Fina, Joseph 
A. Garratt, Stanley Goldstein, Bernard 
H, Hershkowitz, Robert A. Krumhansl, 
Arthur W. Lewand, Cesar Paradelo 
Malcolm, Elbert J. Minarcik, Charles 
W. Reinauer, Frank J. Shanaberg, 
John C. vonDoehren, Jr 


Fasco Automotive Reset 
Circuit Breaker 


4 


Fasco Hydraulic 
Stoplight Switch 


a 


Fasco Directional 
Signal Flasher 


Milwaukee Section 
John D. Carlstrom, L. J 
William Douglas Smith 


Grauel, 


Mohawk-Hudson Group 
R. E. Breen, Dale H. Brown, Richard 
K. McCoy. 


Montreal Section 
Martin Christian Petersen 


New England Section 

Rudolph 8S. Dragone, John E. Healey 
Stanley H. Melby, Theodore Morrison 
George S. Wentworth 


help build BIG 


reputations... 


Some of the smallest parts are big factors 
in helping a car earn and keep a good 
reputation. 

For example, Fasco circuit breakers, 
hydraulic stoplight switches, and direc- 
tional signal flashers are doing their part 
in making leading cars, trucks, and 
buses even more dependable. 

If you haven't started using all three 


Fasco automotive products, find out 
their advantages for you. 


FASCO ind ustries, Inc. 


ROCHESTER 2, N.Y., U.S.A 


Northern California Section 
H. B. Clary, Robert H. Gray, James 
Charles Loar, Galen Miller 


Oregon Section 
John E. Follen, Lawrence G 
lick. 


Froeh- 


Philadelphia Section 

Robert A. Gegan, James Howard 
Leggoe, Sr., Richard Ludwig, Shao- 
Lee Soo, Joseph Currier Towle, Theo- 
dore R. Walter. 


Pittsburgh Section 

Clay H. Aubel, John A. Beck, Jr., 
Albert J. Bodnar, Lester A. Carlson, 
Jr., Paul W. Marshall, Fred G. Moser. 


St. Louis Section 
John Jones, Jr 


Southern California Section 

Gerald J. Brentnall, L. H. Clark, 
Donald E. Goodell, J. Milton Jenk- 
ins, Ciaran B. Kennedy, Eugene M. 
Krawcezonek, Harry T. MacMillan, 
Rodney E. Schapel, Glen E. Stillwell, 
Robert S. Winter. 


Southern New England Section 
George E. Canuel 


Syracuse Section 
Sam Pollack 


Texas Section 

W. R. Adams, William J. Bradley, 
Robert Elwyn Fariss, Francis E. Sut- 
ton, Jr., William L. Taylor, Evan H. 
Watkins 


Twin City Section 
Donald D. Hornbeck, Orien A. Kruse, 
Chris Schou 


Virginia Section 
Govan Cullen Faison 


Washington Section 
Everette Randall Stillman 
Western Michigan Section 
Glen L. Chambers, Donald P. Hahn. 
Williamsport Group 
Carlton E. Messner, 
Sharon 


Bernard L. 


Outside of Section Territory 

Alex A. Allie, Malvin Wayne Beech, 
Wilson J. Dalzell, Arthur Green, Alex- 
ander J. Mustard, Vernon L. Rugen, 
Howard Raymond Wright, Jr 


Foreign 

Taj Jilani, Pakistan; Andrew Kemp, 
England; Jean Marcou, France; A. 
M. McCollister, Germany; Thomas 
Hiraaki Yamamoto, Japan. 
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WALTER FIRE FIGHTERS have 


At The Washington National Airport they put Fire Fighter Engine developing 240 hp. 
are always ready for any emergency—with 


oon : : sure, swift starting Waukesh: 
this life-saving Waukesha-powered Walter With this sure, swift starting Waukesha, 


the truck's always ready to roll... to speed 


Fire Fighter. ve 
to the spot where it’s needed...and get 


Probably the largest capacity airport 
fire crash and rescue truck now in opera- 
tion...it carries 1300 gal. water and 130 
It has a 42,000 Ib. GVW 
chassis, mounted on large single 16:00-24 
tires, and its ever-dependable power plant 
is a Waukesha Model 145-GKB High Out- 


gal. foam liquid. 


there when it’s needed! 


Built specially for fire fighters, this bigh 
output Waukesha has every wanted feature— 
from twin ignition to the 32-inch, 7-bearing, 
fully counterbalanced crankshaft. For details 
get Bulletin 1594. 


WAUKESHA, WISCONSIN 


LOS ANGELES 


WAUKESHA MOTOR COMPANY « 


NEW YORK TULSA 


WAUKESHA Model 145-GKB High Ourt- 
put FIRE FIGHTER Engine — Six-cylinder, 
5\%-in. bore x 6-in. stroke, 779 cu. in. displ.; 
develops 240 hp at 2400 rpm. Arranged 
for full electrical equipment, air brake com- 
pressor and all modern accessories. Send 
for Bulletin 1594. 
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Friction material problem? 
R/M BELONGS IN YOUR PICTURE! 


"“STOP-AND-GO” IS OUR BUSINESS! 


Maybe you don’t make tractors or 
combines or other types of farm 
equipment... but whatever your prob- 
lems in brakes and clutches, you can 
count on RAYBESTOS-MANHATTAN for 
specialized friction materials that will 
do for you what R/M products do for 
farm machinery manufacturers. 


R/M_ leadership in friction mate- 


rials is well recognized in dozens of 


industries. Take the automotive in- 
dustry, for example: more cars, trucks 
and buses use R/M brake linings, 
clutch facings, and automatic trans- 
mission friction parts than any other 


make. Other examples of R/M leader- 


ship in friction materials are found 
in the construction equipment, oil 
drilling, and mine machinery fields. 

Your R/M representative is ready 
to help you now. He can work from 
samples, from designs on paper, or 
from figures on horsepower developed, 
combined with desired performance 
characteristics. Behind him stand 
the full facilities of the world’s larg- 
est maker of friction materials... with 
six great plants, their research depart- 


ments, and their testing laboratories. 


The recent opening of our new Wabash 
Division, Crawfordsville, Ind., provides 
expanded facilities for the manufacture of 


SINTERED METAL FRICTION MATERIALS 


ASML eile), 


RAYBESTOS-MANHATTAN, INC. 


EQUIPMENT SALES DIVISION 620 Fisher Bidg., Detroit 2, Mich. 


Chicago 11 Cleveland 14 Los Angeles 11 


Factories: Bridgeport, Conn. No. Charleston, S.C. 


Crawfordsville, Ind. 


Manheim, Pa. 
Canadian Raybestos Co. itd., Peterborough, Ont. 


Passaic, W.J. 


RAYBESTOS-MANHATTAN, INC., Manufacturers of Brake Linings »* Brake Blocks « Clutch Facings 
Fan Belts + Radiator Hose + Mechanical Rubber Products +» Rubber Covered Equipment «+ Packings 
Asbestos Textiles «+ Sintered Metal Products «+ Abrasive and Diamond Wheels « Bowling Balls 
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New Type of Tire Protects 
Against All Kinds of Tire Failures 


upreme 


The World's First 
And Only Blowout-Safe, 


Puncture-Sealing, 
Tubeless Tire 


Here at last is a tire that provides 

the utmost in protection against the 

, dangers of blowouts, punctures and 

skidding. This revolutionary new tube- 

// less tire gives you longer mileage, ease 
4 . Je 

4 ) of steering and riding comfort beyond 


ee ne ee ene en en ne re 


For full details and specifications 
write The Firestone Tire & Rubber 
Company, Akron, Ohio. 


Here’s Why It Protects You Against 
ALL THREE DANGERS... 
Punctures .. . Blowouts... Skidding 


rernes nonskid | EVERY SAFETY FEATURE IN ONE TIRE 


Tread with New 

Traction Boosters - ‘4 

and Skid-Resistors 

Puncture-Sealing, -: 
Soft Rubber Inner 

Layer Seals 

Punctures Instantly 


Safety Diaphragm 
Yanna PUNCTURE-SEALING BLOWOUT-SAFE SKID-SAFE 


Tire . . . Holds Air Gives Complete Protec- Gives Complete Pro- Greater Non-Skid 
in Case of Blowout tion Against Punctures tection Against Dan- Safety Under All 
and Roadside Delays ger of Blowouts Weather Conditions 


Emjoy the V oice of Pirestone on radio or television every Monday evening over NBC Copyright, 1952, The Firestone Tire & Rubber Co. 
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This unique housing—a one-piece, heat- 
treated forging —is the most widely used 
commercial axle housing. It is the re- 
sult of seasoned, resourceful Clark 
engineering — which for you can 
mean substantial, product-improv- 
ing benefits. It's good business 

to work with Clark. 







Turn and see reverse 
side for more about 
CLARK products 


CLARK EQUIPMENT COMPANY, Buchanan, irae 


Other Plants: BATTLE CREEK AND JACKSON, MICHIGAN ee ae 


eae 
Tae es : a 
ee ate 
7 | = jpemeradh ‘ . ; ae 2s ee © 


Across the face of the World 
a new Freedom spreads 

.«» like a strong man's smile 

. @ Freedom from heavy 
burdens ... a Freedom from 
beastly toil... a Freedom from 
useless costs... o Freedom 
from waste and spoil . . . 

it is a Freedom brought by 
Machines .. . and by Methods 
created by Men who engineer 
history for the greatest 

good of their Kind. 


N A WORLD divided by Iron Curtains and 
conflicting ideologies, it is refreshing to contem- 
plate a better tomorrow made possible by a new- 
found freedom available to all—the Freedom from 
Toil, a freedom springing from the use of modern 
machines. 


The Clark Equipment Company is proud to have 
contributed to the emancipation of the laboring 
man through the development and creation of 
machines to bear his most exhausting physical 
burdens. 


© Electric-Powered HAND TRUCK with Stacker. ©) TRUCLOADER with CRANE Attochment 
—1000 Ib. cap.—gas or electric power. G@ CLIPPER with RAM Attachment—2000 Ib 
cap.—gas or electric power. @ CARLOADER with BARTEL Device—3-4-5000 lb. cap. 
ges or electric power. (> YARDLIFT with SHOVEL Attachment 2-4-6000 Ib. cop. gas power 
only. @ UTIULITRUC with CLAMP Attachment 6-7-10,000 Ib. cap. gas or electric power 
© YARDLIFT—150 with Standard Forks 15,000 Ib. cop. ges power only. €) CLARKTOR 
~100 — 10,000 tb. draw bar pull, @) CLARKTOR—47 to 104 tons hauling capacity on 
level. @) CLARKETTE—5-10 tons hauling capacity on level. €) CLARKAT—42 to 58 
tons hauling capacity on level. @} TRUCTRACTOR—Dump model 4000 ibs. capacity. 
@ TRUCTRACTOR—Tip-mode! 4000 ths. capacity. 


Oe aScel Taille 


AND POWERED HAND TRUCKS - INDUSTRIAL TOWING TRACTORS 


al al 


These Clark INDUSTRIAL TRUCK DIVISION + CLARK EQUIPMENT COMPANY + BATILE CREEK, 
publications will Please send Movie Digest Safety Saves Basic Facts 
help you and your I Material Handling News 

werkmen to enjoy the 1 Nome 
many benefits of this New i ian ties 
Freedom. Any one—or all 1 
—of them will be sent to ! 
you upon request. : 


Street 


City 


PRODUCTS OF CLARK — TRANSMISSIONS + FORK TRUCKS & TRACTORS - POWERED HAND TRUCKS 
AXLE HOUSINGS - ELECTRIC STEEL CASTINGS - AXLES - TRACTOR UNITS - GEARS & FORGINGS 





excess 
WEIGHT 


HY make your trucks haul unnecessary EMPTY WEIGHT 

poundage that reduces the PAYLOAD part of their 
legal gross weight? Because the MECHANICS Roller Bearing 
UNIVERSAL JOINTS truck PROPELLER SHAFT is 28 pounds 
lighter than other joints and shafts of comparable torque capacity, 
MECHANICS equipped trucks carry 11,200,000 extra pounds 
of PAYLOAD during the average truck life of 400,000 miles. 
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Let our engineers help add to the 
ton-mile capacity of your trucks 
by specifying weight-saving 
MECHANICS Roller Bearing 
UNIVERSAL JOINTS truck 
PROPELLER SHAFT applications. 


MECHANICS 
UNIVERSAL JOINT 
DIVISION 
Borg-Warner 
2022 Harrison Ave., Rockford, Ill. 
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OCC me aa 


he 
You can depei™ on 


DIVISIONS OF ASSOCIATED SPRING CORPORATION 
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Tien So ae. 
ALL-METAL s : = PLis-CHmLMens 


Tah ® > 


om CORP. 


CRANE & 
SHOVEL 
CORP. 


The preference of experienced design engineers for Velvetouch, is based 
on performance records that prove Velvetouch lasts longer. And 
it lasts longer . . . because it's all-metal! Leading equipment manu- 
facturers everywhere specify genuine Velvetouch clutch plates, facings 
and brake linings wherever operating conditions are extremly severe. 
They know they can depend on Velvetouch! It lasts longer. . . 
won't rot or glaze like asbestos . . . delivers uniform friction action. 
And with Velvetouch, due to its powdered metals make-up, a friction 
surface can be developed to meet your individual needs. Our engi- 
neers will gladly consult with you. Either contact our nearest branch 
. +. Or write The S. K.Wellman Co., 1374 E. 51 St.,Cleveland 3, Ohio 


THE S. K. WELLMAN CO. WAREHOUSING CENTERS 


ATLANTA-—119 14th St., N. E. LOS ANGELES 1110 S. Hope TORONTO, ONTARIO % 
Atlanta 5, Georgia Street, Los Angeles 15, Calif TheS.K.WelimanCo.of Canada, 


Ltd., 28. ; 
\ CHICAGO — 1500 South West- PHILADELPHIA — 1545 West : ” —o - 


+ ern Ave., Chicago 8, Illinois Belfield Ave., Philadeiphia,Pa. EXPORT DEPARTMENT 


\\ CLEVELAND—1392 East Sist © PORTLAND—636 N. W. 16th 8 So. Michigan Ave. 
\ St., Cleveland 3, Ohio Ave., Portland 9, Oregon caninen U. S. A. 
. HINGTON OFFICE 
\ DALLAS — 3407 Main Street, SAN FRANCISCO —424 Bryant 1101 Vermont Ave. N. 
\ Dalias 1, Texas Street, San Francisco 7, Calif. Washington 5, D. C. 


% 
* 
% 
y 


; 
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RYAN 


Answers 


RED HOT PROBLEMS 


Leading stainless steel fabricator for the aircraft 
and aircraft engine industries 


Consult Ryan on high-temperature metallurgy and ceramics. 


JET ENGINE COMPONENTS 


=t; EXHAUST SYSTEMS 


of ROCKET ASSEMBLIES 


sneer AIRCRAFT and AERONAUTICAL PRODUCTS 


RYAN AERONAUTICAL COMPANY 


LINDBERGH FIELD, SAN DIEGO, CALIFORNIA 
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"What we're making on radios doesn't 
add up to peanuts when you figure on 
our production delays,: field com- 
piaiaie, GAe. .. 5° 


"Take it easy, Fred! 
Let's talk to Bendix. 
On their record, they 
can give us the produc- 
tion...the quality... 
and the price we're 
looking for." 


That's right! Bendix can posizively show you how to make more 
profit on your automobile radios. 


First of all, Bendix* Radio has solved more problems and tougher 
problems than any other radio manufacturer. That’s a plus to 
remember if you get snowed under with field complaints about 
your present radio. And, too, Bendix understands quantity pro- 
duction—from the precision methods involved to the split-second 
timing that’s necessary to meet tight schedules. It is this production 
know-how that has made Bendix a leading automotive supplier. 


Working closely with the automotive industry has taught Bendix 
plenty about price, too. They know that on high-production units, a 
few cents can mean the difference between profit and loss. Their 
engineers are constantly developing circuits with fewer components 
and lower cost. 


If you want to cut the cost and improve the quality of your auto 
radios, call Bendix. RUG. v. 5. PAT. OFF. 


Get the complete story from our Detroit office. 
261 McDougall, Detroit 7, Mich. » Phone: LOrain 8-1419 and 8-1313 


BENDIX RADIO DIVISION of 


BALTIMORE 4, MARYLAND 
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TO BE SURE CORRECT 
TERMINAL WILL BE SELECTED 


Color code of each AMP PRE- 
INSULATED* terminal tells wire 
size range at a glance. 22-16 
red, 16-14 blue, 12-10 yellow. 
A.W.G. and Navy wire ranges 
are also stamped clearly on 
tongue. 


TO BE SURE PROPER TOOL WILL 
BE USED, AND TERMINAL NOT 
“UNDER CRIMPED"’ 


Matching color code on AMP tool 
handles makes doubly sure that 
correct tool will be selected. And 
there is no chance for ‘“‘under 
crimping”! Patented AMP 
CERTI-CRIMP* ratchet means 


correct pressure is reached be- 
fore tool will release. 


TO BE SURE TERMINAL WILL 
NOT BE "OVER CRIMPED" 


AMP crimping notches are plug 

gauged to .003” to insure pre- 

cision crimp! Terminals cannot 

possibly be crimped too hard. 

Each tool leaves an actual 

AND AUTOMATIC “brand” or dot code to double 
check proper installation. 


THE SAME OR SIMILAR OUTSTANDING 
CODE AND DESIGN FEATURES ALSO 
APPLY TO AMP PNEUMATIC HAND TO@ 
BENCH AND POWER PRES 


*Trade-Mark 


AMP Trade-Mark Reg. U. S. P 
Above AMP products are cover 


~ re or Patents Pending AIRCRAFT-MARIN 


hinap ttre 1 E PRODUCTS INC. 
Toronto 15, Eigin 5647 2100 Paxton Street, Harrisburg, Pa. 
QUEBEC, BRUCE WALLACE, 3275 Linton Boulevard, Apt Branches in principal eities 


Montreal, Below 6345 
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THE MOST OUT OF THE 


13,000,000 


Here are the actual test results on a typical 
production run at Hubbard & Company. At 
left is the finished washer ready for delivery. 
Middle picture shows the washer after the 
90° twist test required by specifications. As 
shown at the right, Hubbard spring washers 
will consistently withstand a twist test far 
greater than required. 


At Hubbard, this variable speed conveyor removes spring washers This rotary furnace removes the oil and assures desired 


from the quench tank on a pre » time cycle. Here, the washers temperature control prior to batch tempering. 


enter a low temperature rotary furnace, 
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LEAN ALLOY STEEL YOU’RE GETTING 


Lariloy spring washers used 
without one reported failure! 


thanks to U-S‘S metallurgical assistance 


HUBBARD & COMPANY, Too! Division, Pitts- 
burgh, Pa., is a major producer of rail joint 
spring washers. These vital washers are used on 
the bolts of the joint bars that connect sections 
of railroad rails. They prevent the bars from 
freezing’ and interfering with expansion and 
contraction of the rails. Battering and wear at 
the rail ends is reduced due to the high bolt 
tension caused by the reactive pressure of these 
CARILLOY steel washers. 

You could hardly find worse service condi- 
tions. Temperatures often vary 50, 60, even 70 


HERE’S THE COMPLETE STORY: 


degrees in a single day. And, because they are 
part of the rail joint, these washers must cush- 
ion the wheel load shock of trains that every 
day become longer, heavier and faster. 

Some time ago, our metallurgists got together 
with Hubbard engineers and came up with a 
vastly improved method of heat treating these 
alloy steel washers. This heat treating system 
has achieved uniform heating, precisely timed 
quenching and fool proof tempering. Result: 
a higher quality product, more uniform than 
ever before. 


“Failure reports have stopped “’ 
says B. J. McTighe, Superintendent, Tool Division, Hubbard & Company 


“Since installing our new heat treating system, 
we've sold about 18,000,000 spring washers without 
one reported failure. The improved heat treatment, 
suggested by United States Steel, has resulted in 
more uniform structure, better mechanical proper- 
ties and a retention of spring properties under all 
conditions. We can meet specifications even if alloy 
steel restrictions become more rigid in the future. 

“These spiral spring washers, made from CARI 
LOY 9260 steel, are hardened to an average of 49/52 
Rockwell C. Despite this high hardness, the wash- 
ers easily meet the specification requiring a 90 
cold twist in the fully heat treated condition. Our 
own shop control limits are even more severe than 


this to make sure that we meet and 
exceed railroad standards. 

“These washers have exceptionally high 
and uniform reaction values. After they 
are compressed, these washers return to 
their original contour while retaining 
their spring properties. We think the supe- 
rior performance is due to our improved 
heat treating system.” 

If you’re having trouble handling lean alloys, we 
may be able to suggest heat treatment methods 
that will give you more uniform hardness, less re 
jects and less retreatments. Simply call or write 
our nearest district sales office. 


USS Carilloy Steels 


UNITED STATES STEEL COMPANY, PITTSBURGH ° 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST 


TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. * 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


UNITED 
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COSTS LESS 


ACCELERATOR 


Clutch pedal starting is safer because the 
clutch must always be disengaged before 
starting and disengaging the clutch also 
minimizes strain on battery and starting 
motor. Like practically every type of starting 
system, clutch pedal starting costs less with 
Bendix* Starter Drive. This unique com- 
bination of quality and low cost is made 
possible by Bendix exclusive design features. 
For example, the Bendix Starter Drive re- 
quires no actuating linkage and the solenoid 
may be placed in any convenient position. 
Result— starting motor can be mounted more 
easily and in more positions. Also the Bendix 
Drive has fewer parts and needs no adjust- 
ments. If you want true economy from 
installation to service, plus performance 
proven by over 85,000,000 installations, be 
sure to specify Bendix Starter Drives. Your 
inquiry will receive immediate attention. 

REG. U.S. PAT. OFF 


ECLIPSE MACHINE DIVISION of 


on ¢ 
ELMIRA, NEW YORK 
Export Sales. Bendix international Division, 72 Fifth Avenue, New York 11, N.Y. 


SPECIALISTS 


IN ALL TYPES OF FLOOR BUTTON 


STARTING! a 


SWITCH KEY 
CLUTCH PEDAL 
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THE BUNTING BRASS & BRONZE COMPANY * TOLEDO 1, OHIO * BRANCHES IN PRINCIPAL CITIES 


SAE JOURNAL, MAY, 1952 161 





The Cranukshatt 


— backbone of the internal combustion engine. 
Woderu “/rendd—more r.p.m.’s, higher compression 
ratios, more power per cubic inch of displacement— 
all lend additional emphasis to the importance of 
crankshaft quality. 
Wymau-Gordou Expercence—the most extensive 


in the industry, assures the maximum in physical 


properties, uniform machinability, and balance 


control. 


Standard of the Industry for More Than Sixty _— 


WYMAN-GORDON f 


FORGINGS OF ALUMINUM *« MAGNESIUM © STEEFI 
WORCESTER, MASSACHUSETTS 
HARVEY, ILLINOTS DETROIT, MICHIGAN 
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Torrington Needle Bearings are easy to mount. 
Installation is a simple arbor press ane 
Assembly time and expenses are reduced. 

You can forget about spacers, retainers and 
positioning shoulders, too. They are not needed 
with Needle Bearings. A straight bore, of proper 
size, serves as the housing. Thus, design is simpli- 
fied and machining time is saved. 

Would you like to know more about Torrington 
Needle Bearings in terms of your own anti-friction 
requirements? Our engineering department will 
be glad to help. 

THE TORRINGTON COMPANY 
Torrington, Conn. South Bend 21, Ind, 


District Offices and Distributors in Principal 
Cities of United States and Canada 


TORRINGTON //£7/; BEARINGS 


Needle * Spherical Roller * Tapered Roller * Straight Roller * Ball © Needle Rollers 
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HIGHLIGHTS OF 


The Cleveland 
Graphite Bronze 


Company 


1951 


ANNUAL REPORT 


1951 1950 
$50,052,126 $42,506,042 
2,887,826 3,914,228 


Sales and other 
revenues 


Profit 


Percent of profit 
to sales and 
other revenues 5.7% 


$5,280,810 


9.2% 
$4,376,677 


Taxes 

Per common share: 
Profit $4.05 $5.75 
Taxes on income 7.19 5.99 
Dividends .. 2.30 2.60 


Floor space in use and 

under construction 
(square feet) 

Number of plants . 7 


Employees 
(year-end) 


1,641,000 1,114,000 


Common shareholders 
(year-end) 


In 1951 we did more business than in any other year in our history 


except 1944. The profit after all expenses and charges was $2,887,826. After payment of 
$1,533,435 in dividends on common stock ($2.30 per share) and $182,855 on preferred stock, 
the remainder of $1,171,536 was retained in the business. 


SALES AND PRODUCTION—Although the automobile indus- 
try produced but 6,750,000 cars and trucks as against 8,020,000 
the year before, we supplied about the same volume of bear- 
ings and bushings as in 1950 


Important gains were made in our production for the national 
defense program, in bearings for Diesel railroad locomotives 
and in bushings. Our Replacement Sales business and our 
subsidiary companies, Harris Products Company and Clevite 
Limited (Canada) also achieved sales increases. 


It appears that motor car production in 1952 will continue 
to be restricted—possibly to about 4,000,000 passenger cars 
and 1,000,000 trucks—but we are expecting to maintain a high 
overall volume by increases in defense work, in Diesel bear- 
ings, in sales to the automotive replacement market, and in 
the operations of our subsidiaries 


NEW PLANTS —Our new plant at Caldwell, Ohio, has been 
in production of bushings since November, although some 
equipment is yet to be installed. At McConnelsville, Ohio, 
we are about to start production of aircraft engine bearings 
The new plant at St. Thomas, Ontario should be ready for 
Clevite Ltd. to transfer operations from the old plant in April 


MEW PRODUCTS—Several years ago we brought out with 
great success our “Micro” bearing for automobile engines, 
using a thinner bearing layer than had ever been attempted 
before. In 1951 we developed a super-Micro bearing with a 
bearing layer only half as thick as in the original Micro. The 
new bearing is now standard in several of the latest and most 
advanced engines and performs successfully where otherwise 
a costlier bearing would be required 


After several years of research we can report that we are 
now turning out some products using aluminum as a bearing 
surface. This development is potentially important, not only 


because it adds a new family of alloys which could lead toward 
products we have never made before 


BRUSH DEVELOPMENT COMPANY—We have recently 
acquired all of the outstanding stock of The Brush Develop- 
ment Company in exchange for shares of our common and 
preferred stock. 


Brush Development manufactures various products used 
in recording and reproducing sound, including crystals, hearing 
aid microphones and earphones, industrial instruments, and 
magnetic sound recorders 


Through this transaction we are obtaining an established and 
profitable position in the rapidly-growing field of electronics, 
including several projects of importance in the defense pro- 
gram. Brush has under way additional products which may 
become significant in the defense program and hold broad 
possibilities for civilian business as well. We also secure the 
services of a seasoned group of research scientists who should 
materially assist in advancing our lines as well as those of Brush 


Brush should correspondingly benefit by sharing in our 
ability in mass precision manufacturing, our wider experience 
in financial and cost control and component marketing, and 
our strong financial resources. 


OUTLOOK—We are expecting a volume of business in 1952 
moderately higher than in 1951, without counting the sales 
volume of Brush Development Company. Some of the costs 
which arose last year in connection with the national defense 
program and its early dislocations should be avoided in 1952, 
and we are also planning to make new cost reductions through 
operating improvements. We thus hope to safeguard, and 
perhaps improve, the smaller profit margins left to us after 
paying today’s unprecedented peacetime taxes. 


for its insurance value when other metals are scarce, but 


BEN F. HOPKINS JAMES L. MYERS 
Chairman President 


General Offices and Factory: 17000 St. Clair Avenue, Cleveland 10, Ohio 


Branch and Subsidiary Plants at Cleveland, Milan, Bridgeport, Caldwell and McConnelsville, Ohio; Ft. Wayne, Indiana and St Thomas, Ontario 
A COPY OF THE 1951 ANNUAL REPORT WILL BE SENT UPON REQUEST 
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Ball Joint 
SUSPENSION 


7 Ball joints located on the king-pin 7 GIVES MORE SPACE FOR WIDER ENGINES 


line move inner pivots outward, creating extra 2 REDUCES LUBRICATION SERVICE 75 PER CENT 
inches under the hood for wider engine design. 


cr GLANCE at the illustrations and you 
see how valuable inches are saved 
under the hood! Quick comparison points 
out the number of lubrication services elimi- 
nated. But these are only small points in 
the over-all story. 


Thompson’s Ball Joint Suspension also 
eliminates front suspension bind. It improves 
steering; makes handling easier; and prolongs 
service life. Through weight savings, parts 
reduction and compact design, Ball Joint 
Suspension speeds assembly. And in servicing, 
the equivalent of a complete rebushing job 
can be done in half an hour because removal 
of front wheels and bushings, bleeding the 
braking system and normal realignmeat 
are unnecessary. 

Let Thompson’s “ENGINEERED STEERING” 
experts help you solve your steering prob- 
lems. Inquiries from all automotive makers 
are welcome at Thompson's Detroit Division. 
Call us at WA 1-5010. 


2 Lubrication points are reduced from 12 to 

4 by eliminating upper and lower standard 

threaded bearings, knuckle support, 
king-pin and its bushings. 

7? s Center Bearing 
Hanger for 
trucks — another 
Thompson 
development. 


(Thompson oO Products, Inc. 


DETROIT DIVISION 


7881 CONANT AVENUE © DETROIT, MICHIGAN 
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Here’s one reason why every rig equipped with a Fuller 
ROAD RANGER 10-speed Transmission is posting new rec- 
ords for higher average speeds: 

Every link is the same, in equal, progressive, and selective 
steps—at the driver’s command without gear-splitting. 

Every shift—up or down—is a 28% step. Every ratio is 
completely usable. Not one of the 10 forward speeds over- 
laps the next higher or lower ratio. 

With these closely spaced ratios—controlled with one 
lever—it is easy for the driver to keep the engine operating 
in the maximum economy range... to keep the load rolling 
faster, for less. 

Write today for complete information on the Fuller ROAD 
RANGER, the 10-speed transmission where every link is 
the same! 


Model R-95-C ROAD RANGER™ 


an 


: 4 re, , ™ 4 
1| A 
; 


FULLER MANUFACTURING COMPANY (Transmission Division), KALAMAZOO 13F, MICHIGAN 4 
Unit Drop Forge Division, Milwaukee 1, Wis. + WESTERN DISTRICT OFFICE (SALES & SERVICE—BOTH DIVISIONS), 1060 E. 11th Street, Oakland 6, Calif. 


where horsep 
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A PRODUCT OF THE TIMKEN-DETROIT AXLE COMPANY 


DETROIT 32, MICHIGAN 


Vm Accepted My [W Standard) 


TRADE MARK ry REGISTERED 


More 
Here's - Why! 


Experience-Built Tandem-Drive Units! 


Moving extra-heavy loads through rough terrain calls for 
an axle that can deliver plenty of pulling power! And you'll 
find Timken-Detroit Tandem-Drive Units are built to 
stand the most rugged type of operation whether on off-road 
terrain or general highway use. 

These dependable tandem-drive units have positive drive— 
permitting full use of high-powered engines, resulting in 
increased tractive ability, faster schedules, and reduced 
operating costs. Parallelogram suspension of torque rods 


insures correct spacing and alignment of axles—eliminates 
possibility of weight transfer. 

Designed, engineered and manufactured in their entirety 
by Timken-Detroit, these rugged units incorporate the best 
combination of axles and hook-up that over 30 years of 
engineering and manufacturing experience can produce. 
No other manufacturer can approach this record of achieve- 
ment. The next time you buy six-wheelers, make sure they're 
equipped with Timken-Detroit Tandem-Drive Units. 


WORLD'S LARGEST MANUFACTURER OF AXLES FOR TRUCKS, BUSES AND TRAILERS 
PLANTS AT: Detroit and Jackson, Mich. « Oshkosh, Wis. + Utica, N.Y. « Ashtabula, Kenton and Newark, Ohio « New Castle, Pa. 





Genuine 


TIMKEN 


Dia 
Ax 


TRADE MARK REGISTERED 


MAIL THIS COUPON FOR THE 
FULL FACTS ON TIMKEN-DETROIT AXLE SHAFTS 


The Timken-Detroit Axle Company 
100 Nerth Clark Street, Detroit 32, Michigan 


Gentlemen: Please send me complete information on Timken-Detroit 
Axle Shafts. 


NAME____ 
Ee cirnicenncesnciminaneinennneeeal . Sn 
ary__.. a “ a 


PI ccceniniretinjnscom ad . __(Number of trucks) 


PARTS 


Standaca li — 


Your truck—and the service it gives you—is only as 
dependable as you keep it! That's why you'll be wise to 
insist on Timken-Detroit original equipment whenever 
your Timken-Detroit Axles need parts! 

Only genuine Timken-Detroit Axle Replacement Parts 
can—and do—give you the precision engineering and 
the same high quality you bought originally. For 
instance, Timken-Detroit’s famous “torsion-flow” axle 
shafts are specifically designed to withstand the stresses 
of heavy-load service. Such exclusive manufacturing 
processes as “torsion-flow” forging for uniform grain 
structure, special heat treating for high Brinell hardness 
at the surface graduated to a softer center core, and shot 
peening under the flange, body and splines to compress 
the skin and increase torque resistance, make this the 
toughest axle shaft ever built! 

The next time your Timken-Detroit-equipped trucks 
need axle replacement parts, look for the sign that reads 
“Genuine Timken-Detroit Axle Parts!” 





Kenwortn EUCLID 


= aes 


CUMMINS =o wauxesua = Caterpillar 


John.<>Deere Jeep 
pln WISCONSIN MOTORS 


Continental Meters Corporatian Sabot 


A fF, Ncw Hottanp OLIVER 


D> hy White 


hese leading firms, and many more, have chosen 
onaldson Air Cleaners to protect their engines 


woop 


against dust 

For the tractors, trucks and other equipment RE J 
which these engines power, Donaldson Air Clean- 
ers assure high-level performance /onger! 


This long-life protection and “‘follow-th h”’ . 
his long-life protect an ollow-throug DONALDSON COMPANY, INC. 


service have made the Donaldson Company the 
world leader in heavy-duty air cleaners. 666 Pelham Bivd., St. Paul 4, Minnesota 


_ AIR CLEANERS 
Thee Con MUFFLERS 
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NY LINED 


With SMOOTH, TOUGH DuPONT NYLOW 


SOLVE MANY 
BEARING PROBLEMS 


e Longer life 
© Lower friction coefficient 
¢ Superior without lubrication 
e Resist chemical attack 
¢ Outstanding abrasion resistance 
¢ Dampen mechanical vibration 
e Suitable for close fits 
e Non-contaminating 
¢ Smooth, silent operation 
NYLINED Bearings have a thin liner of DuPont 
NYLON within an inexpensive metal sleeve. This 
enables low-cost quantity production 
and fabrication of trial quantities to customer 
Write for literature and the name of your local 
representative. 


ce AOS ee a ee 
THOMSON INDUSTRIES, Inc. 
Dept 4 
MANHASSET, NEW YORK 


Also Manwtacturers of BALL BUSHINGS .. the Bail Bearing for Linear Motions 


Over 85% of the torque wrenches used 


Tae 


TORQUE WRENCHES 


Read by Sight, Sound or Feel 


n industry are 


@ Permanently Accurate 

@ Practically Indestructible 
Cee ee ae 
uC mrs 
Se is 


in inch ounces 
Ru 
er 


PU 
Oe ed 


Every manufacturer, 

design and production 

man should hove this valu- 
able data. Sent upon request. 


WAAL 
VW CATA 


RUBBER-TO-METAL 
BONDING =], 


SoS ie Poks d 


We bond rubber to metal parts in molds to provide the 
designer with an efficient method of simplifying design 
and cutting costs in applications requiring shock absorp- 
tion, sound abatement, electrical insulation or conduc- 
tivity, corrosion-resistance, protection against abrasion, 
etc. Send specifications 
and prints, or request 
our engineers’ recom- 


PROCESS COMPANY 
mendations. 


NEW BEDFORD. MASS. U.S A. 


Address al! correspondence to 772 Belleville Avenue 
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Geared for peak performance at higher pressures ... 


Qe” 


ACCESSORIES DIVISION 


Thompson Products, Inc. 


EUCLID, OHIO 
YOU CAN COUNT ON THOMPSON FOR ENGINEERING LEADERSHIP 
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THOMPSON 
GEAR PUMPS 


Pressures up to 800 psi. are handled de- 
pendably, positively, by the new Thompson 
Gear Pump. This pump is designed and 
built to handle today’s jet-fuel pressures 
efhciently with negligible wear. As a plus, 
it's ready to handle tomorrow's higher pres- 


sures with the same high efficiency. 


You're assured of the most efficient design 
and finest workmanship when you specify a 
Thompson Gear Pump. It's backed by 
years of experience in building fuel pumps 
and other accessories for aircraft . . . it’s 
backed by Thompson pioneering and engi- 
neering, by Thompson metallurgical expe- 
rience... and by the thousands of Thompson 


pumps in the air around the world. 


Let us tell you more about the new 


Thompson Gear Pump and other accessories. 


71 





short order 
or FULL COURSE 


We can meet your most exacting requirements for custom quality 


engine bearings in small runs or mass-production quantities 


Our exacting production techniques have been developed over 
the years to cope with today’s fluctuating demands for automotive, 


tractor and industrial engines 


When you specify our engine bearings you gain the “know-how” 
of more than 25 years of precision experience in the manufacture 


of the finest engine bearings. 


DETROIT ALUMINUM & BRASS 
CORPORATION 


DETROIT 11, MICHIGAN 
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No doubt about this mast : 
when it went fo market Be 


STS 
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Raising a 35-ton mast of structural steel from horizontal to full 
vertical position is a problem in itself. Being certain that, once 
raised, the 143-ft.-high structure is able to support the tremendous 
weight of a string of drill pipe is still another problem. Add to these 
requirements the ability of the mast to be skidded across oil-field 
terrain, and you have a structural engineer's nightmare 

IDECO, in designing their ‘“Full-View” drilling mast, had to know 
the complete stress and strain story of this structure. By using 
Consolidated Dynamic Recording Equipment—strain gages, bridge 
balance, and recording oscillograph—a complete stress analysis 
was made while the mast was being raised or lowered, or was stand- 
ing vertically under a simulated pipe load. Thus the engineers re- 
moved any trace of doubt from the mast design. Consolidated’s 
broad experience in applying instrumentation to design and pro- 
duction problems may be profitable to your business. 

Road 


Consolidated Engineering Recording Oscillograph 


Analytical 
does P The 5-114 Recording Oscillograph records up to 18 
ALE simultaneous reactions as brief as one-hundred 


for Science millionth of a second. Produces clear, permanent 
> ‘ é é rom 
ced) and Industry records for future analysis. Applications vary fre 


CORPORATION 


300 No. Sierra Madre Villa, Pasadena 8, Califorria 


the field of medicine to rocket-propelled planes. 
Write for Bulletin 1S00B. 
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AOLEEP...on your time 


steel furnaces are going to continue 


An obsolete or worn-out machine 
stuck away, slec ping and forgotten in 
a corner ol your plant, is costly 

It is not doing you or anyone else 
any good. It is taking up valuabl space 

Call in a scrap dealer and let him 
haul away your dormant scrap It will 
help to supply the tons of additional 


scrap that is needed if the country’s 


BETHLEHEM STEEI 


COMPANY 


working at full capacity 

l oday there are millions of tons of 
dormant scrap hidden away in plants 
ind factories, and on farms. 

If the steel mills can get that scrap, 
the steel supply picture will be very 
much brighter, with more steel for 


everybody. Call in a serap dealer today! 


BETHLEHEM, PA 


More Scrap Today...More Steel Tomorrow 
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Rugged Enamel stands up! 


Road Builder stands o 


Caterpillar Machines 
catch the eye with R-M “Hi-way” Yellow! 


Over the hills and over the highways, Caterpillar road builders stand 
out! Finished in bright, bold and durable R-M “Hi-way” Yellow enamel, 
this powerful equipment presents an outstanding example of how an R-M 
Color actually goes to work for the product on which it is used. As a very 
durable enamel, it prolongs product life; as a highly visible color, it helps pre- 
vent accidents; as a bright color, it draws the eye to Caterpillar equipment; 
and as a consistent color, it promotes equipment sales through easier identifica- 
tion with the product name. R-M lacquers, enamels and undercoats are used 
on the finest passenger cars in America, on hard working farm and earth- 
moving equipment, on giant Diesel locomotives and many others. Ask us how 
an R-M color can go to work for your product! 


Write for descriptive booklet on U.S. Government Specification Finishes 
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Caterpillar DW21 Tractor and Scraper in 
workout at proving grounds of 
Caterpillar near East Peoria, Mlinois, 

in R-M enamel has to be good 


to stand up herel 


RinsHEeD-Mason Co. 


Manufacturers of fine lacquers, enamels and 
undercoats for leading products of industry 


5935 MILFORD AVE... DETROIT 10, MICH. 
1244 WN. LEMON ST... . ANAHEIM, CALIF. 
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Get the most from your 


- te FABRICATION SAVINGS 


Bundy engineers help pare fabrication costs. An 
example is the automotive brake tube shown at 
left. The proximity of the small-radius bends to 
one another made bending the tube without dis- 
tortion difficult. Yet Bundy engineers went to work, 
came up with a single fixture to do the complete 
job without distortion. The result: total fabricating 
time reduced, costs lowered. These engineering 
skills are always at your disposal when you 


specify Bundyweld. 


FRONT VIEW em COST SAVINGS 


Though it’s less than 114” long, the timing-gear 
oiler tube shown above calls for three fabrication 
steps: piercing, flattening and upsetting. Bundy 
engineers were able to combine all steps into a 
single press operation. More, in that single opera- 
tion two parts are produced simultaneously. The 
result is an impressively low cost-per-unit on a 
high-volume order. More, savings like this are 
passed right along to you as a Bundy customer. 


WHY BUNDYWELD 1S BETTER TUBING 
< 


> f =) te ( 7 , * Aa A re > NOTE the exclusive 
y Bor : , A 7) AL / j patented Bundyweld 
eh (A Ss r beveled edges, which 

RY afford a smoother 
Bundyweld starts as continuously rolled passed through a fur Bundyweld double SIZES UP joint, absence of bead 
a single strip of twice around loter nace. Copper coat walled and brazed and less chance for 


copper-coated steel ally into a tube of ing fuses with steel through 360° of wall TO %” O.D. iat 
Then it's uniform thickness, and Presto contact any ‘eakage. 

Bundy Tubing Distributors and Representatives: Cambridge, 42, Mass.: Austin-Hastings Co. Inc, 226 Binney St 7 Chattanoogo 2, Tena.: Peirson-Deckins Co, 823-824 Chattanooga 
Bank Bidg . Chicago 32, til: Lapham-Hickey Co, 3333 W. 47th Place . Elizabeth, New Jersey: A. B. Murray Co., Inc. Post Office Box 476 . Philadelphia 3, Penn 
Ruton & Co. 1717 Sansom St . Son Francisco 10, Calif: Pacific Metals Co. Ltd. 3100 19th St +. Seattle 4, Wash.: Eagle Metals Co., 4755 First Ave. South 
Tereate 5, Onteria, Caneda: Alloy Metal Sales, itd. 88! Bay St . Bundyweld nickel and Monel tubing is sold by distributors of nickel and nickel alloys in principal cities 


SAE JOURNAL, MAY, 1952 





automotive tubing dollar 


Safe, dependable performance, unequaled tubing features, 


and priceless engineering skills — yours when you specify 


Bundyweld Tubing. 


You get safe, dependable tubing performance, 
proved by the 360,000 miles of Bundyweld 
used in cars, trucks, buses and tractors since 1930. 

You get leakproof, lighter, stronger tubing 
that withstands severe shocks and has high 
fatigue limit. Bundyweld is the only tubing 
double-walled from a single strip, copper-brazed 
through 360° of wall contact. 


You tap priceless engineering skills. Bundy 
engineers can often spot major savings in ma- 
terial and production costs during your design 
and planning stages. And, if you wish, Bundy 
will fabricate tubing parts for you — deliver 
them as specified exactly when you want them. 

For your greatest automotive tubing buy on 
every count, specify Bundyweld. 


Contact a Bundyweld Distributor (listed lower left), or write Bundy Tubing Company, Detroit 14, Michigan 


Bundyweld Tubing 


DOUBLE-WALLED FROM A SINGLE STRIP 


3 @ PRODUCTION SAVINGS 


No matter how tricky your tubing part, Bundy skills can help 
iron out production kinks. Distances A and B and Diameter 
X in the automatic transmission part shown above each had 
to be held to extremely close tolerances for perfect function 
Bundy engineers quickly devised a method of producing the 
part so precisely in just two operations that trimming Length 
A to size was eliminated. The result: fewer operations, greater 
production efficiency with no delay in initial production 
setup. Bundy skills can help you produce your tubing require- 
ments faster and better. 
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Twin-jet 


Designed and built for Navy carriers, 
the Douglas F3D Skyknight provides our 
fleets with round-the-clock protection. 
Attack, patrol, reconnaissance, or escort, 
Skyknight can handle them all. 

Aided by its radar eyes, the Skyknight 
can search out distant targets 24 hours 


fighter 


with long-range 


radar eyes 


-—the Douglas Skyknight 


a day. The pilot of this unique two-man, 
twin-jet, long-range fighter—guided by 
his radar operator—comes in on targets 
with split-hair accuracy . . . to hit with 
both rockets and bullets. And although 
Skyknight approaches sonic speeds, its 
hydraulic flaps can slow it down for 


combat maneuvers or carrier landings. 

The carrier-based F3D Skyknight, 
now in volume production, is typical of 
Douglas leadership in aviation. Planes 
that can be mass-produced to fly further 
and faster with a bigger payload is the 
basic rule of Douglas design. 


First in Aviation 
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The Top-Rated 
Original Equipment Bearing 
For Automotive Applications! 


Specified as original equipment by many makers 
of automobiles, trucks and buses—Cadillac, Buick, 
Oldsmobile, G.M.C., Flxible and others—Durex- 
100 engine bearings have a snowballing reputa- 
tion as the desired bearings for original equip- 
ment applications. 


Here’s why... 
Y The steel-backed middle layer (or matrix) of 


Durex-100 bearings were specially developed to the bearing eonclets of porous cepper-diehel. 
meet the requirements of today s high-perform- It is firmly bonded mechanically and metal- 
ance engines. Modern-design engines call for a lurgically with a babbitt overlay to give the 
modern-design bearing such as the Durex-100— — eee os — 
ee oor i ole a eae ea resistance to fatigue. 1 way it is made 
a different bearing . . . an advance-type bearing makes the Durex-100 different in these eight 
. with proved performance. ways: 
Durex-100 bearings are available now. For more 

information on this superior, up-to-date bearing, 

write us. 


Greater resistance to fatigue. 
Increased load capacity. 
Greater conformability. 

Better embedability. 

Stronger bond. 

Greater resistance to scoring. 
Greater resistance to corrosion. 
More durability. 


MORAINE PRODUCTS 


DIVISION OF GENERAL MOTORS + DAYTON, OHIO 


enee 2 en> 
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Reprints from this or other Logbook pages are available for your files. Request them from our Redwood City, California office 


National Oil Seals increase year-around dependability of 
Minneapolis-Moline’s new heavy-duty Uni-Tractor 


Figure 1. Transmission assembly 


The new Minneapolis-Moline Uni-Tractor 
is a basic power and carrier unit which 
converts quickly into a self-propelled har- 
vester or a two-row corn picker and husker 
Like other agricultural equipment, it must 
operate dependably despite rough usage 
and unpredictable servicing. Since the unit 
has several different functions, it is in use 
more frequently than other types of farm 
equipment. 

The sealing problem on the Uni-Tractor 
is straightforward but demanding, since de- 


BurFra.o, N.Y 
CHICAGO, ILL 
CLEVELAND, OHIO 
DALLAS, TEXAS 
Derrorr, MIcn 
DOWNEY (Los Angeles Co.) 
MILWAUKEE, Wis 


CALIF 


Room 1124, Prudential Bldg., Mohawk 9222 

Room 4113 Field Building, Franklin 2-2847 

210 Heights Rockefeller Bidg., Yellowstone 2-2720 

30 Highland Park Village, Justin 8-8453 

726 Lothrop Avenue, Trinity 1-6363 

11634 Patten Rd., Topaz 2-8166 

647 West Virginia Street, Broadway 1-3234 
WICHITA, KANSAS 


Figure 3. National 50,000 series Oil Seal 


pendability under adverse conditions is a 
“must.” As in other MM farm units, Na- 
tional Oil Seals are used on rotating shafts 


CALL IN A NATIONAL FIELD ENGINEER 


New York City, N. Y 
PHILADELPHIA, Pa 
REDWOopD City, CALIF 
RICHMOND, VA 
ROCHESTER, N. Y ° 
WEST SPRINGFIELD, Mass 
Syracuse, N. Y 
519 South Broadway 


to retain lubricant around gears and bear- 
Two 


important sealing points are the engine 


ings and exclude foreign abrasives 


crankshaft bearing and the transmission 
spline shaft bearing (Figure 1). In the 
transmission, maximum shaft speed is 
1,256 r.p.m., and the shaft is 3 inches in 
diameter. A National 50,000 series spring- 
loaded leather seal (Figure 3) is used to 
retain transmission lubricant and exclude 
dust 

At the crankshaft bearing, a similar Na- 
tional seal is used to retain crankcase oil 
around a 2-inch shaft turning at speeds up 
to 1,550 r.p.m 

National Oil Seals have been installed 
in the Uni-Tractor since its first appear- 
ance over a year ago. MM engineers report 
that the seals stand up well under “contin- 
uous and severe use,” and to date there are 
no reports of Uni-Tractors requiring re- 
placement seals 

National Oil Seals can provide this high 
order of sealing dependability for many 
different 
cases, manufacturers can solve sealing 


types of equipment. In many 
problems quickly and at lowest tooling 
costs (as did Minneapolis-Moline) by using 
standard-design oil seals. In some cases, 
special seals are necessary to meet special 
Either way, Oil 


Seal engineers can apply almost 30 years 


requirements National 


of sealing experience to your problem. 


Your inquiry is invited. 


“Let Your Decision be Based on Precision” 


NATIONAL 


OIL AND FLUID SEALS 


NATIONAL MOTOR BEARING CO., INC. 


General Offices : Redwood City, California 
Plants: Redwood City, Calif.; Downey (Los 
Angeles County), Calif.; Van Wert, Ohic 


2344 


122 East 42nd Street, Murray Hill 6-0171 


401 North Broad Street, Bell- Walnut 2-6997 


Broadway and National, Emerson 6-3861 
216 South Fifth Street, Richmond 2-5476 
. 95 Landing Road, Culver 3531 

1025 Elm Street, Springfield 2-1881 

P.O. Box 1224, Baldwinsville 662 


Wichita 2-6971 
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Turn over your spe fastenix blemas to sp 
cialists . . . ra engin osfhave bee 
through the trial-andee tiga ' ighly speci 
ized field and can free y r Own € igimecring staff 
finished -produgt engine@mng, — | x 


It pays. W 

prs in the auto 

ics, aviation, ap 
nitedsCarr andi 


Jeng 


a 


ma 

re 
volume prod 
the assemhk y ¢ ; 


nents, we are j 1 
fastening need. — 


Before bidding on ea 
or special fastening a 
Carr field representative. 


UNITED. 


aie” 
MAKERS OF FASTENERS 


UNITED-CARR FASTENER CORPORATION, CAMBRIDGE 42, MASSACHUSETTS 
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Look to 
HA SO 


for the radiator 


that’s RIGHT 


Harrison is well equipped to take care 


of your cooling requirements. 


Complete engineering facilities are 
available for exhaustive tests . 


guess work is eliminated. 


You benefit, too, from the experience 
of more than 40 years of designing and 


manufacturing heat transfer products. 


For a radiator engineered to do a 
specific job—and do it well— 


call on Harrison. 


HARRISON 


HARRISON RADIATOR DIVISION, GENERAL MOTORS CORPORATION, LOCKPORT, N. Y. 
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Always specify 


TDA 
BRAKES | 


when lives depend on 
faultless performance | 


Speed and power ina page, installed the TDA “H” Series hydraulic brake 
vehicle call for positive illustrated at left. There are more TDA Brakes in 
stopping ability—and that actual use on heavy-duty commercial vehicles than 
means TDA Brakes! The any other make. More than forty years of brake 
Air Forces crash car shown engineering experience have made TDA America’s 
here is a fine example of a greatest name in brakes! 
military vehicle built for 
emergency use at an in- 
stant’s notice—and provid- 
- ing perfect maneuverability 
and control. When vehicle performance can mean the 
difference between a minor accident and a major 
tragedy — between life and death—our armed forces 
don’t take chances on equipment that might not get 
the job done. They insist on vehicles that are tested 
and proved in every respect. That's why American 
LaFrance, builders of the crash car shown on this 


T wy See eee eee eee 
i fal K WHATEVER YOUR BRAKING 

PROBLEM—TAKE IT TO TDA! 

TDA BRAKE DIVISION—DEPT. 8C, ASHTABULA, OHIO 

cei 4 ” As Please mail brake information on these applications: 


TDA BRAKE DIVISION 


THE TIMKEN DETROIT AXLE CO 
ieee.) le) els le) 


NAME 
COMPANY 


ADDRESS 
TRADE MARK VU) REGISTERED 


city 
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IMPROVED 
TORQUE 
CONVERTER 


Alcoa Research and Development 
helps automobile manufacturer 


develop improved impeller design 


The manufacturer's engineers knew torque converters. 
They knew improved performance was obtainable 
only with stronger, lighter, more intricate impellers. 
Standard fabrication methods involved wasteful 
machining of cast or forged blanks, costly assembly 
of stamped parts. 


They asked their Alcoa sales engineer: “Can we do it 
in aluminum?” He analyzed the economic and perform- 
ance factors of the application, passed the problem 
on to Alcoa's Research and Development Divisions. 


Research suggested plaster casting because design 
changes could be made readily aul lncennenhiahe It 
es smoother, more intricate castings requiring 
ess machining. Design refinements were made and 
Alcoa cast the first samples. They came from the 
molds smooth and clean—perfect in detail. 


184 


Machined to final dimensions and stress-coated, they 
were tested in Alcoa’s whirl pit at 10,000 rpm, over 
twice their normal operating speed. Alcoa engineers 
plotted the cracks in the brittle lacquer revealing 
strain concentrations, suggested design modifications. 


SB 

+ FR 

ST. 
New samples were cast, tests repeated, designs refined. 
The final results of this twelve-month project: smooth, 
accurate Castings exceeding every strength require- 
ment; a better impeller without expected cost in- 
creases; a better torque converter. 


Alcoa’s Research and Development Divisions are 
ready to help you use the advantages of aluminum in 
your automotive applications. Facilities include a staff 
of automotive industries’ specialists, complete research 
and development laboratories, process development 
shops. Call your Alcoa sales engineer or write direct: 


ALUMINUM COMPANY OF AMERICA 
1844-E Gulf Building «+ Pittsburgh 19, Pennsylvania 


a 
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Eaton Ss, 
2-Speeds  Shaererhe 

are designed and built 

for simple, low cost 

. aintenance 


E.ton 2-Speeds will take years of heavy-duty 
operation. Eaton’s exclusive planetary gearing 
better distributes gear-tooth loads, and the exclu- 
sive forced-feed oiling system provides positive 
lubrication even at slowest vehicle speeds. Extra 


rugged construction eliminates the possibility of 
distortion or misalignment under heaviest loads. er CCL Yeitcee 
When repair is necessary, practical down-to-earth 


design makes the work quick, easy, and eco- 


nomical. Eaton 2-Speeds also reduce maintenance 
cost on the vehicle through lower stress and less 
wear on engines and power transmitting parts. 


Ask your dealer to explain how Eaton 2-Speeds 

will help your trucks haul more, faster, longer, 

at less cost Axle Division 

EATON MANUFACTURING COMPANY 
CLEVELAND, OHIO 

& PRODUCTS: Sodium Cooled, Poppet, and Free Valves ® Tappets ® Hydraulic Valve Lifters « Valve Seat Inserts e Jet 


Engine Parts ® Rotor Pumps ® Motor Truck Axles ® Permanent Mold Gray Iron Castings « Heater-Defroster Units « Snap Rings 
Springtites ¢ Spring Washers * Cold Drawn Steel ® Stampings ® Leaf and Coil Springse Dynamatic Drives, Brakes, Dynamometers 





~~ Save money 
W tor tact Owners 


Eaton Sodium Cooled Valves operate at considerably lower 
temperatures than do conventional valves and, therefore, last 
several times longer. 
In general, maintenance of Eaton Sodium Cooled Valves 
heavy duty truck engines is scheduled only at time of 
major engine overhaul. No in-between trips to the shop are 
necessary for servicing the valves. Engine output is main- 
tained at high levels over long mileages. In many millions of 
miles of heavy-duty operation, Eaton 
Sodium Cooled truck valves have 
proved their ability to keep trucks on 


the road and out of the shop. 


CLEVELAND, OHIO 
VALVE DIVISION: 9771 FRENCH ROAD « DETROIT 13, MICHIGAN 


EATO IN MANUFACTURING COMPANY 


Bry 

nay PRODUCTS: Sodium Cooled, Poppet, and Free Valves * Tappets * Hydraulic Valve Lifters * Valve Seat Inserts « Jet 
Engine Parts * Rotor Pumps * Motor Truck Axles * Permanent Mold Gray Iron Castings * Heater-Defroster Units * Snap Rings 
Springtites * Spring Washers * Cold Drawn Steel * Stampings * Leaf and Coil Springs * Dynamatic Drives, Brakes, Dynamometers 





McQUAY 
ttn 


Tried, and proved for over 
40 years, the performance 
of McQuay-Norris piston 
rings is assured...and they 
are specifically engineered 
to meet every requirement, 
no matter how exacting. 


McQUAY-NORRIS MANUFACTURING CO. 
ST. LOUIS 10, MO. 
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AVAILABLE NOW —196 pages 
of Valuable Tool Stee! Information 


as well as a complete set of weight tables and 


A new Tool Steel Handbook—one of the most 
comprehensive treatises of its kind ever offered 
by a tool steel producer—has just been published 
by Allegheny Ludlum. In addition to a relatively 
complete picture of Allegheny Ludlum Tool 
Steels, their properties, applications and the 
forms in which they are available, this 196-page 
case-bound book presents an extensive discus- 


sion of heat treating and handling techniques 


Remember This alto 


America must have more 
Scrap to make more Steel ! 


Get in the Scrap Now! 


other useful reference material. 

Your copy of the Tool Steel Handbook will 
be sent—without charge—upon request. Our 
make your request upon 
@ Write Allegheny 
Oliver Bldg., 


only stipulation: please 
your company letterhead. 
Ludlum Steel Corporation, 
Pittsburgh 22, Pa. 

ADDRESS DEPT. SA-29 


wad 39486 


For complete MODERN Tooling, call 


Allegheny any Ludlum 
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Cohuel smooth. 


Long torque converters offer the automotive manufacturer important advantages in design, 


performance and cost. 


Power transfer is smooth—dependably smooth—torque multiplication of better than 2 to 1 at stall. 
The converter is direct air-cooled for simplicity and trouble-free service. 


Assembly units are fabricated almost entirely from 
stampings, for low-cost manufacture. 


if | 
ral 


LONG MANUFACTURING DIVISION @) PR] G 


Borg - Warner Corporation 


DETROIT 12, and WINDSOR, ONT. MT Se UL RL ae 
Mea Ts 
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Start with a parallelogram somewhat like 
this. Visualize one of its short sides 
anchored to the top of a drawing board 


parallel to your base line, and let the 


remaining three sides be free to move 
together. Add a projecting straightedge 
to the bottom side as shown, and it will 
theoretically stay parallel to the base line 
Parallel lines could be drawn anywhe 
within the shaded area above. But clearly, 
that field of action is too limited 


To obtain parallel motion over the en- 
tire working surface of the board, a 
second parallelogram could be coupled 
to the bottom of the first so that both 
have one short side in common. An ele- 
mentary drafting machine would result 

. at least in principle. In practice, it 
would fall short because the slightest 
play at any of its 8 joints would create 
gross error at the straightedge. 


What is needed is a better mechanical 
design based on the same parallelogram 
principle. Take a pair of rotating drums, 
connect them with a tight steel band, and 
the assembly, will behave like a parallel 
ogram if the drum diameters are equal. 
Now couple a second band-and-drum 
assembly to the first in such a way that 
they have the middle drum in common 

. and you have the basis of a modern 
drafting machine. 
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An engineer without a K&E Slide Rule is like 
a doctor without a stethoscope. It’s the 
badge of the profession . . . with good 
reason. The first American-made slide rule 
was a K&E, and generations have known 
these rules for their precision, readability 


The band-and-drum machine, with all Here, in exaggerated form, is what hap- 
three drums of precisely equal diameters pens when two of the drums are not 
and with bands which will not slip, will equal in diameter. This could occur in 
draw absolutely parallel lines over the either arm of the machine, conceivably 
entire working area. But if the drum in both arms with the errors being addi- 
diameters are not equal, the parallelo- tive. From this it is clear that a central 
gram principle is violated and the ma- factor in the accuracy of a drafting ma- 
chine cannot draw parallel lines. The chine is the accuracy of all drum diam- 
greater the difference in diameter the eters. That is why K&E goes to very 
more the lines will be out of parallel. extraordinary lengths in this regard in 

building PARAGON Drafting Machines. 


and velvet-smooth operation. They come in 
all types 


These basic principles and the advanced engineering design in the 


PARAGON combine to give you the finest in drafting machines. You 


realize this as soon as you place your hand on the controls. 


The scales rotate freely with the lightest pressure on the protractor 


control ring. Release it and they are locked at the nearest 15° position. 


Intermediate angles are easily set. After you've once used a K&E MOTO. 
RASER,t you'd no more go back to hand 
erasing than you‘d take to drawing with 
your gloves on. With MOTORASER you can 


either pin-point your objective, or cover a 


Another PARAGON feature is the open center construction of the 
arms. Even when they are twisted by lifting the head of the instrument 


off the board, it is impossible to disturb the factory-set band tension. 


Ask your K&E Distributor or Branch to tell you about other PARA- panger ane without Ghamage to She Cowatng 


: z ; ; surface. Runs on 110 volt 60 cycle AC, or 
GON features or give you an actual demonstration. 


DC with an inexpensive adapter 
TTRADE MARK 
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LIPE 


MULTI-LEVER 


CLUTCH 


Lipe’s soft engagement, positive grip 
Multi-Lever Clutch never needs babying. 
It engages smoothly—without grab, shock 
or jerk. All parts of the pressure plate 
touch at the same instant with the same 
pressure. There’s no cocking—no point of 
high slippage and spot burning. 

} ; Result: More mileage between tear-downs. 
The hand of steel in the Lipe Clutch has 20 


fingers that equalize the pressure of a single 
spring—assuring softer engagement and a 


positive grip. 
Write for Service Manual and complete 


data on genuine Lipe parts—stocked in 
principal cities. 


Life -ROLLWAY CORPORATION 


f 
BAD Manufacturers of Automotive Clutches and Machine Tools 
Syracuse 1, N.Y. 


SAE JOURNAL, MAY, 1952 





PRESI 


1 TTIW CC 
UNTS 
ot be Ls Dae 


The new four barrel 


Carburetor 


that gives Substantially Increased Horsepower 


Smoother Operation... Improved Economy 


Stromberg now brings you a carburetor of such 
advanced design that it is surely destined to be the 


accepted standard of tomorrow’s car. 


Born out of Stromberg’s constant search for higher 
efficiency in carburetion—a research program that 
began 40 years ago and has never since stopped nor 
slowed down—the new four-barrel Aeroquad Car- 
buretor provides unequalled engine performance. 


The new Aeroquad helps to provide instant hair-trig- 


ger response and acceleration when the driver de- 
mands it! It makes that extra surge of power at high 
speeds ... so often needed for passing ... a firm 
reality. In every driving situation—on crowded city 
streets... on fast-moving super-highways .. . under 
heavy load—the Stromberg* Aeroquad Carburetor 
gives added engine power, silky-smooth performance, 
and reduced operating costs. 

Make your choice Stromberg—the name you can 


depend on for the finest in carburetion, — ‘ete. 0. 5, rr. ort. 





SIMPLER Alk BRAKE INSTALLATION 


WITH MIDLAND air HY-POWER GIVES YOU 


SAVES installation time and 
money because of fewer parts and 
more compact, simpler design. 
EXTRA SAFETY because it pro- 
vides “pedal feel” for exact brak- 
ing action’... you know when 
brakes need adjustment . . . re- 
tains full original hydraulic 
brake operation é# reserve. 
BETTER BRAKE CONTROL be- 
cause of directly applied power 
— dependable year ‘round oper- 
ation, regardless of weather. 
Sealed protection from water, 
dirt and corrosion. 


ee 


No installation of: 
(1) remote governor 
(2) treadle valve 
(3) brake valve bracket 
(4) brake chamber 
(5) chamber bracket 


PARTS AND WORK 
ELIMINATED 


No relocating of 
a zs (6) mast linder 
9 KR aster cylinde 
No change in 
(7) hydraulic broke 


POWER BRAKE EQUIPMENT 


MIDLAND REPAIR KITS 


Contain genuine parts necessary 
for a thorough rebuild job 


MIDLAND INSTALLATION KITS 


Contain all parts required for 
complete air or vacuum Power 
Brake installation on your truck, 
tractor or trailer 


FACTORY REBUILT EXCHANGE 


UNITS Original equipment guar- 
antee. Factory-rebuilt to operate 
like new ypnits. Secure them 
through your Midland distributor. 


AUTOMOBILE AND TRUCK FRAMES 


\ A. 
“ ~ 


a “Sil 


AS 


SAFETY 


control system 


No modification of 
(8) brake pedal 


No connecting linkage 
(9) foot brake valve 


THE MIDLAND STEEL PRODUCTS CO. 
6660 MT. ELLIOTT AVE. 
Export Department: 38 Pearl Street, New York, N. Y. 


Those who know Power Brakes choose MIDLAND 


e DETROIT 11, MICH. 


™ 
aod é 
° Ae 0% 


250 Service Orgenizations *. } A. 


BUS DOOR CONTROLS 


Wherever You Are 


Te Serve You % 


. 
oe 
Vo rt 





TWO TRUARC RINGS IN NEW PRESSURE PUMP 
SAVE °1.48 PER UNIT 


OLD 


tions 


WAY 
N Requires 4 skilled-labor threading opera 


4 heavy screws on a cover plate and an internal 
topped thread, plus plug at rear 
difficult 


Assembly is slow and 
maintenance necessary 


Using 2 Waldes Truarc Retaining Rings in their new Pump, saved the 
Procon Pump & Engineering Co., Detroit, $1.48 per unit! With Truarc 
Rings, assembly is speedy, simple. Skilled-labor threading operations 
... Stripped threads...maintenance are eliminated. Parts are firmly 
held together for life of unit! 

Redesign with Truarc Rings and you, too, will cut costs. Wherever you 
use machined shoulders, bolts, snap rings, cotter pins, there's a Waldes 
Truarc Retaining Ring designed to do a better job of holding parts 
together. 

Truarc Rings are precision-engineered ... quick and easy to assem- 
ble and disassemble. Always circular to give a never-failing grip. 
They can be used over and over again. 

Find out what Truarc Rings can do for you. Send your blueprints to 
Waldes Truarc engineers for individual attention, without obligation. 
Waldes Truarc Retaining Rings are available for immediate delivery from 
stock, from leading ball bearing distributors throughout the country. 


For precision internal grooving and undercutting . . 


SEND FOR NEW BULLETINS o> 


WALDES 


2 -THUARE 


REG. U.S PAT. OFF 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 
JERS ARE PROTECTED BY ONE OF MORE OF THE FOLLOWING 
© O52, 2.420.021 2.4286 341. 2.439.705, 2.441 646 2.455 165 
603 2.491.306 2.509.081 AND OTHER PATENTS PENDING 


zZ 


rm | 


WALDES TRUARC RETAINING RINGS AND 
US PATENTS, 2.362.947. 2.382.948, 2 


2.403.300. 2.463.383. 2.487.802. 24 
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> Waldes Kohinoor, Inc., 47-16 Austel Place, L. |. C. 1, N. Y. 


as cine ate a cian ant en cen eo Gen eae eee 


NEW WAY Just 2 Truarc Rings, set into accurately pre- 


determined grooves, bring new simplicity of design... 


speedy assembly. No skilled-lobor required! No mainte- 
nance! Rings lock parts accurately for life of unit. 


USE OF 2 WALDES TRUARC RINGS 
PERMITTED THESE BIG SAVINGS: 
eres 


04 
56 


Eliminated 2 castings 
Eliminated 8 screws a3 
Eliminated machining of 2 castings 


Eliminated drilling and tapping 
housing 


Reduced assembly time by 
elimination of screws 


TOTAL SAVINGS 


Weight saved 14 ounces 


. Waldes Grooving Tool. 


Please send engineering specifications and data on Waldes 
Truarc Retaining Ring types checked below. $A-054 


Bulletin #5 Self-locking ring types 

Bulletin *6 Ring types for taking up end-play 

Bulletin *7 Ring types for radial assembly 

Bulletin *8 Basic type rings 

Send me information about the Waldes Grooving Tool. 


Name 
Title i 
Company 


Business Address 


qn anes ep ane wee al 


Zone. State 


L 


City 567: 


2 
“A 





A few of the 225 \ 
types — no two alike 


—tailored for aircraft — 


by AiResearch 


ott 


ag Ae 


Shown here area handful among 
the latest advances in air valve 
design pioneered by AiResearch. 
Valves such as these automat- 
ically control air and gas flow 
in today’s jet and turbo prop air- 
craft. AiResearch designs meet 
every conceivable application. 
Now in production are valves 
entirely of stainless steel which 
handle temperatures up to 
1000° F. . . valves 6” in diameter 
which open and close fully with- 
in .05 seconds... butterfly valves 
with less than .05 pounds per 
minute leakage at 100 PSI. 


Typical new applications are 
mixing valves for mixing com- 
bustion gas and bleed air, also 
an advance design pressure ratio 
sensing valve for unloading gas 
turbine compressors. 

AiResearch, which designs and 
manufactures hundreds of air- 
craft accessories in many fields, 
also creates manual, electrical, 
or pneumatic systems for the 
reliable operation of air valves. 


Would youlike to work with us? 
Qualified engineers, scientists and 
skilled craftsmen are needed now 
at AiResearch. 


y/ AiResearch Manutacturing Company 


A DIVISION OF THE GARRETT CORPORATION 


LOS ANGELES 45, CALIFORNIA * PHOENIX, ARIZONA 
AIRESEARCH —specialists in the design and manufacture of aircraft accessories in the following major categories: air turbine refrigeration * cabin superchargers 


gas turbines + pneumatic power units + electronic controls + heat transfer equipment + electric actuators * cabin pressure controls and air valves 


196 
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BOHN ALUMINUM & BRASS CORPORATION 
GENERAL OFFICES: LAFAYETTE BLDG. * DETROIT 26, MICHIGAN 


PISTONS + BEARINGS « EXTRUSIONS + CASTINGS + FORGINGS 
INGOTS + REFRIGERATION PRODUCTS + AIRCRAFT PARTS 
AUTOMOTIVE REPLACEMENT PARTS 


TELEVISION! 


“American Forum of the Air”... Every Sunday Afternoon on NBC Television 
Consult Your Newspaper for Time and Station 


What is COMMUNISM? 


What is SOCIALISM? 


Is there any real 


difference? 


Find the answer in 


your dictionary. 


Know their true 


meaning. 





We know Rohr is the world’s largest producer 
| 


of ready-to-install power packages.... 


0 
f 


Pee a Cmte te ee 


a 


| 
‘ 
} 


Today, Rohr aircraftsmen are 
producing more than 12,000 
different parts for both com- 
mercial and military aircraft. 
Rohr assembles these many 
parts into more than 840 


products for Rohr customers. 


Pictured here, one of many Rohr-designed 
drop hammers, key equipment in the 


Rohr manufacturing methods. 


WORLD'S LARGEST PRODUCER 


OF READY -TO-INSTALL POWER PACKAGES =~ 


FOR AIRPLANES ra Wie 


AIRCRAFT CORPORATION 
in Chula Vista, California 


9 miles from San Diego 
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there are hundreds of ways in which Industry uses SPIROLOX to solve retaining problems 










use it INTERNALLY 
wnere CONFORMABILITY 
is a must. 





~~ 
DLL MTA MN 


N 


| N 
t x 


| 


ELE 


Ls 


| 
reemie tia ea 
where HOLDING POWER 
counts most... 












Lem Co 
Ay 


Hv ) ‘ 
use “easyv*in., easy-out”’ eS PU IL ONS for compact design, 
Se ENT NE OIE 
removal of trouble-spots, elimination of costly machining and awkward parts! 


The two pplication pictures above s Hnpry and effec into thei grooves ca ily saving time and labor in manual installa 
lrical parts assemblies « and locke \ tion. They adapt readily to fixtures for automatic production line 

ning Rings in a togs 10 right M rictio installation, They provide a uniform shoulder, without gaps o1 

talled externally or intern ere earin breaks to inte rrupt a uniform cireumlerence without bu or 

projections to create we th spots These retaining ring lay put 

et they come out again at the tlip of a serew driver, ready for 

yreal advantage when asse¢ mblies are erviced in the 


ers hands. 
te FREE SPIROLOX SPECIFICATIONS CATALOG may help you build a 
product of greater simplicity and gre ile i ‘ ry eliminatin 
iwkhward feature gad teaches spots our copy waitin 
a elite ee af. . hurante ' Be out how your retaining applic itions Ca v handled surer 
In addition to its remarkabl ; cally with sprroLtox! Addre equest for yo 


> ) 
tetaimmg Rin wovide many advancement ‘ » : 
Re Ri | © ma ancemen 1 eve nentary irolox Specifications Catalog to Ramsey Corp 


facturer wants, They make machine impler 
| 


pact. They eliminate costly achining as well as 


ioned fastening methods as keys pins ind collar 


Siamese) 
ey 


gapless + concentric * requires no special tools + easy-in, easy-out « re-usable « stays put 











Indianhead Truck Lines 
Cut Haulage Costs 


Ali RC at 


@ PAYLOAD INCREASED ...300 MORE GALLONS 
PER TRIP... because Butler Manufacturing Co., Kansas 
City, Mo., fabricated this transport of “COR-TEN,” a 
nickel alloyed steel produced by U. S. Steel Co., Pitts- 
burgh, Pa. Use of “COR-TEN” reduced dead weight of 
this unit about one ton, as compared with carbon steel. 


BECAUSE NICKEL ALLOY STEELS 


CUT DEAD WEGHT.. ADD LOAD CAPACITY 


ABouT 2000 POUNDS OF DEAD WEIGHT is cut from 
this 7000-gallon gasoline transport by designing it 
to utilize high-strength low-alloy steel containing 
nickel. 


The result: 300 gallons of gasoline can ride free 
on every trip... with increased safety through in- 


creased strength, 


Producers as well as owners of vehicles save by 
using high-strength low-alloy steels containing 
nickel, because thin, light sections of these steels 
provide the same strength as thicker, heavier sec- 
tions of plain carbon steel. 


Moreover, these nickel alloyed steels resist abra- 
sion and erosion as well as many types of corrosion, 
and thus lengthen equipment life substantially. In 
addition, they may be fabricated as easily as carbon 
steel. 


Produced under various trade names by leading 


steel companies, these high-strength steels contain- 
ing nickel along with other alloying elements, pro- 
vide three basic advantages: 


1. High-strength in the as-rolled condition, permit- 
ting important weight reductions. 


2. Excellent response to usual fabrication operations, 
including easy forming and welding. 


3. Good resistance to corrosion, abrasion and impact. 


At the present time, the bulk of the nickel produced 
is being diverted to defense. Through application 
to appropriate authorities, nickel is obtainable for 
the production of engineering alloy steels for many 
end uses in defense and defense supporting indus- 
tries. Counsel and data on alloys containing nickel, 
for your present production or 

future projects, are yours for ~~ 

the asking. Weinviteinquiries. ~ 


THE INTERNATIONAL NICKEL COMPANY, INC. wew'rore's, vv. 
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| Aa denmark 
wcufe Of stability 


SERVIC 


gasket E ° 
Automotive, cH alle More than a quarter century of service to 


electrical, rad 
many others 


America’s largest manufacturers has 


sun visors 


ners love <ipariments, proved the strength and stability behind 


glazing a. 
cork and rubble rubber types the Dee-Gee trademark. 


extrudal metals 


Aluminum shopility free cutting brass 
rods, forging rods, brass 


hopes. Prodummmmricated from Large-scale production facilities, in 


extrusions & 


packaging e 
Overhaul kits for overseas service seven modern plants, serve industry 
to military spetifications 

in many ways. We welcome 

the opportunity to discuss 


your requirements. 


Sea ee Bie wa a een ameen ane ED Tite ety non Sws Wg e. 
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4 


ream RET aS, MIEHIOAN ; Ma 


SAE JOURNAL, MAY, 1952 





2 ik ees 


Again. .. fore BEST ; 


ver-all engine wear REDUCED... . 78” 
ing wear REDUCED.............33% 
in over-the-road tests with 


FULL-FLOW 


MICRONIC FILTERS 


In test after test, America’s leading automotive and 
engine manufacturers are proving that Purolator oil filters 
are the best! 

The figures you see above are from engineering records 
compiled by one of the world’s largest makers of passenger 
cars and trucks. They are the results of gruelling actual- 
service tests made to compare the performance of various 
makes and types of lube oil filters. And, like so many other 
important ones, this manufacturer found that Purolator*, 
and only Purolator, oil filters gave them the engine-saving 
performance they were seeking. They found that Purolator 
Full-Flow filtration was better by far than any partial flow 
system that the Purolator Micronic* Filter element 
gave finer filtration, with longer life, at lower pressures 
than any other tested. 





ENGINE WEAR TESTS 


SUMMARY OF ACTUAL OVER-THE-ROAD TRIALS 


PER CENT OF EXPECTED WEAR 


THOUSANDS OF wiILES 


combustion engines, you are invited to PUROLATOR PRODUCTS, INC. 


There are sound reasons for the 
Purolator Micronic Filter Element’s 
outstanding superiority! It is the only 
element capable of delivering full-flow 
rates during its entire service life, with 
dependable filtration down to submicrons 
(.0000039 in.)! It has ten times the effec- 
tive filtering area of old-style filters. 

If you are a makerjor user of internal 


test and compare Purolator perform- 
ywnce for yourself. Our Engineering De- 
partment will gladly co-operate in help- 
ing you prove to your own satisfaction 
that there is no other oil filter capable of 
giving you better engine protection than 
Purolator. Simply write, telling us what 


equipment you are USINZ. Reg. U.S. Pat. of 


Rahway, New Jersey and Toronto, Ontario, Canada 
Factory Branch Offices: 
Chicago, Detroit, Los Angeles 


PUROLATOR 


MICRONIC OIL FILTER 
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"Made for Each Other!" 


SERVICE PISTON RING SETS BY MUSKEGON 
ARE DESIGNED FOR A SPECIFIC ENGINE ONLY! 


designed es secially for that engine 
i I y & 
pec ially for that engine too 


es them. For Muskegon 
t for any engine, 


na new engine are 
1 be designed es 


Muskegon mak 
lesign rings not jus 


The original piston rings ! 
replacement tings shoulc 
y the way 
facturer tO ¢ 
lar engine only 


Logically, 
And that 1s exactl 

works closely with the car manu 
but for his particu 
in this way, engine anc 
level of performance 


| rings will operate 


Made tor each other”’ 


at the very top 
1 Service Piston Rings Sets are available 


ved and Factor) Engineered 
d service outlets 


These Factory Appr 
lealers and other authorize 


only through Car « 
This set of service rings was 
designed especially for a 
ngine by the 


specific e 
r* and Muskegon. 


engine make 


MUSKEGON PISTON RING CO. 
MUSKEGON, MICHIGAN 
PLANTS AT MUSKEGON AND SPARTA 


“THE ENGINE BUILDERS’ SOURCE” 


Copyright 1952 by Muskegon Piston Ring Compony 


*Name on request 





DOW CORNING 
SILICONES 


(Photo courtesy National Electric Coil Co.) 


On the hoist motor outlined above Closs B 
insulation failed 18 times in less then 8 yeors. 
Rewound with Cless H Insulation made with 


Dow Corning silicones, 


the motor is still in 


excelient operating condition after 4 years of 


uninterrupted service. 


LOOK AT THE RECORD 


DATE AND CAUSE OF FAILURE 


2/21/40 
Armature coils grounded 


12/29/40 
Armature coils grounded 


9/2/4i 
Open ermature circuit 


4/13/42 
Armature coils grounded 


4/18/42 


Leeds loose in commutotor 


10/24/42 

Armature bend thrown 
4/35/43 

Armature coils grounded 
8/9/43 

Open armature circuit 


10/7/43 
Armature coils grounded 


9/30/44 
Armature coils grounded 


10/18/44 
Armature coils grounded 


7/28/45 
Armoture coils grounded 
9/14/46 
Armature coils grounded 
2/6/47 
Armeoture coils grounded 


6/23/47 
Armature coils grounded 


9/17/47 
Armature coils grounded 


11/4/47 
Armeture bend thrown 


12/26/47 
Armeture coils grounded 


1/7/48 
Rewound with Cless H 


1949 
No foilure 


1950 
No feilure 


195) 
Ne feilure 


4 4 
LEARING away the “overburden” in strip mining calls for moving 
a lot of dirt and digging into solid rock. Excessive overloads limited the 
service life of this main hoist motor to 5 months. Rewound with Dow Corn- 
ing Silicone (Class H) insulation, the motor has already outlived its previ- 
ous service record almost 10 times; has prevented at least 9 costly break- 
downs at an estimated down-time rate of $1000 per hour. 


That kind of performance has been repeated in thousands of different in- 
stallations. That's why more and more production men in varied industries 
are insisting upon Class H insulation for their hard working motors. These 
may be critically important motors; motors subject to frequent overloads; 
motors operating in high ambient temperatures or exposed to a combination 
of heat and damp or corrosive atmospheres. 


Users of Dow Corning Silicone (Class H) insulation are finding that it pays 
for itself over and over again. In fact, life expectancy of Class H insulation 
made with Dow Corning silicones is in the range of 4 to 100 times the life of 
Class B insulated equipment under comparable operating conditions. And 
Class H costs little more than the second best class of insulation. 


Atlente 
Chicego 
Cleveland 
Dallas 
Los Angeles 
New York 
Washington, D. C. 


For complete information on Class H Insulation, 
list of rewind shops or sources of supply, call 
our nearest branch office or write Dept. V-17. 


DOW CORNING 


DOW CORNING CORPORATION WRUGRILIA 


MIDLAND + MICHIGAN 
In Cenede: Fibergias Canede Ltd., Toronto Great Britain: Midland Silicones Ltd., London 


SAE JOURNAL, MAY, 1952 





Tue cross-country treks of trucks and trailers 
demand a special kind of dependability from 
the refrigeration equipment that’s responsible 
for keeping perishable cargoes market fresh. 


Key to the maintenance of proper temperatures 
is the carbureter on the engine which keeps the 
system in operation under any load condition. 
And the Marvel-Schebler Carbureter is setting 
outstanding performance records with its thou- 
sands upon thousands of miles of service . . . 
in all types of weather, over super-highways 
and rough roads. 


Proper design and calibration is the secret of 
this success story, contributing to efficient 


operation under low load as well as high load 
conditions . . . another example of the value of 
Marvel-Schebler experience. 


Over the years, Marvel-Schebler has accumu- 
lated a wealth of experience in carbureter appli- 
cations for many different types and sizes of 
industrial engines. This experience pays off for 
Marvel-Schebler customers . . . in long life, 
dependable service, and efficient operation. If 
your engines are used in a variety of applica- 
tions requiring versatile carbureter perform- 
ance, bring us your problems. 


MARVEL-SCHEBLER PRODUCTS DIV. 
Borg-Warner Corp., Decatur, Ill. 


MARVEL-SCHEBLER 


CARBURETERS 
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“NI-RESIST’” IRON TOP RING SECTION 


ANOTHER BOND LOC 


FOR EXTRA HEAVY DUTY SERVICE 


PISTONS 


ITI wo CO} 6UOU | 
by ZOLLNER | -@2. = 


Now, another great advancement in 
piston design is made available to engine builders 
by Zollner engineers. It's the new BONDOLOC 
Piston for heavy duty engines where excessive 
top ring groove wear has been a problem. A 
“Ni-resist” iron groove section is permanently incor- 
porated in this piston by both Al-fin metallurgical 
and Zollner mechanical bond — double bonded and 
locked to positively prevent separation failure in 
any service. The exclusive Zollner mechanical lock 
with reverse angles on every surface joining 
“Ni-resist’’ iron and aluminum provides a multiple 
dovetail bond which is infinitely wedge-locked. 
Zollner engineers invite immediate discussion of 
the many advantages of BONDOLOC Pistons by 
application to your engine. 


CROSS SECTION VIEW FRONT SECTION VIEW INSIDE SECTION VIEW 


Pe RT 


NEW OUTSTANDING 1. Reverse angle designed top ring section with tapered 
~~... ADVANTAGES OF flutes dovetail locks in all directions. 
ZOLLNER DESIGNED 2. Positive mechanical interlock prevents any movement. 
l MECHANICAL 3. Reduces weight 25% to 30% with lower inertia stresses. 
TOP SECTION ; \. LOCK 4. Increases surface areas carrying inertia load. 
view \ : ‘ , : sa 
5. Provides visual inspection of bond as seen in ring groove. 


e ADVANCED 
ENGINEERING 


e PRECISION 
PRODUCTION 
In Cooperation With 
Engine Builders 


The Original Equipment aay ST oO a & 


ZOLLNER MACHINE WORKS « FORT WAYNE, IND. 
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This new United: Oil Bath Air 
Cleaner is built entirely, around 
ithe carburetor instead, of 
fastening ‘ontop as in conventional 
ein especially adapted 
to an ovéthead valve -V-8 
engine. Here, with aren 
needed by the engifte-pliigi/ ) 
additional space for the carburetor, 
there is not enough head 
room to fit a regular air cleaner 
within the low hood height 
specifications. The new United 
cleaner, by enveloping the 
carburetor, meets these 
requirements nicely. 
Here is another example of how 
United engineers, working closely 
with manufacturers, develop 
special designs to meet special 
conditions. We invite your inquiry 
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United Air Cleaner 


Notice how this new United Air 
Cleaner is designed to mushroong 
around the entire upper body of \ 
carburetor. United builds over 0 Py 
different air cleaner models ag = 
size and type for every, kind 
internal combustion p 


yA pe 


Lincoln 1952 Capri special custom coupe. It is powered by a 160 hp. V-8 engine. 


UNITED SPECIALTIES Company 


United Air Cleaner Division — Chicago 28, Illinois 
Mitchell Division — Philadelphia 36, Pennsylvania 
Birmingham 11, Alabama 





Another Reason Why 
HIGH QUALITY o-¢ HIGH PRODUCTION 


go hand in hand at DELCO-REMIY |! 


High quality and high production go hand in hand at Delco-Remy 
—thanks, in large part, to custom-built machines 


like the one illustrated here. 


This highly specialized machine automatically assembles cranking 
motor armature conductors. It performs its intricate operation 
swiftly and accurately, eliminating the need for hand assembly 
methods, and raising the quality level of the product as well. 


Like many other special mechanisms, it was designed 
and built specifically for its job by the Delco-Remy 
Process Engineering Department. 


For this is Delco-Remy’s way of meeting high production 
demands while maintaining standards of quality that have been a 
tradition for more than 50 years. 


Completed cranking 


WHY THIS SPECIAL DELCO-REMY MACHINE motor armature 
GUARANTEES A UNIFORM PRODUCT 


1. The shape of the cranking motor armature conductors 
is controlled throughout assembly. 


2. Since armature conductors are made as needed, bad 
assembly caused by accidental bending of stored parts 


is eliminated. 
3. Machine acts as an automatic mechanical inspector, 


rejects parts that do not meet a high degree of DIVISION, GENERAL MOTORS CORPORATION 
uniformity. ANDERSON, INDIANA 


AUTOMOTIVE, TRACTOR AND MARINE ELECTRICAL EQUIPMENT 
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Pina nt ean Scat 


aw hony 
ROTOR PUMPS 


As a pioneer in the development of pumps with flow-control for 
hydraulic power-steering, the Eaton Pump Division offers unequalled 
facilities in both design and production in this highly specialized field 
The Eaton high-speed power unit provides the desirable advantage of 
small, compact design. If you are considering this important addition 
to the ease, convenience, and safety of modern motoring, there are 
the 


distinct benefits in permitting our engineers to work with yours it 


early design stages 


ATON MANU FACTURING COMPANY 


CLEVELAND om smme) 
a) re? ae eae 
Sump TATU 


‘rench Road : Done ee 
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THE AIRCRAFT 
GAS TURBINE DIVISION 


or GENERAL ELECTRIC 


offers Career Opportunities for Engineers and Scientists in the 


Development of Jet Engines and Aircraft Nuclear Power Plants 


In the stimulating and diversified work of developing jet and nuclear power plants 
.in the association with men whose creative ideas spark their own thinking 
in the active encouragement they receive and the tangible recognition of their efforts, 
there is real satisfaction and opportunity. 
We invite you to investigate the challenge 
offered by the Aircraft Gas Turbine Division. 
Opportunities Exist in the Following Fields 
for Qualified, Experienced Personnel: 
CREATIVE MECH. DESIGN TESTING SERVO MECHANISMS 
STRESS ANALYSIS HEAT TRANSFER HYDRAULICS 


ENGINE AND REACTOR CONTROLS LUBRICATION 
ELECTRONICS 


THERMODYNAMIES 


VIBRATION AND DAMPENING 
AERODYNAMICS ANALYTICAL AND 
FLUID MECHANICS EXPERIMENTAL NUCLEAR DEVELOPMENT 


De not apply, please, if your best 
skills are being used for vital defense work 


Positions available at West Lynn, Mass. and Lockland, Ohio. 


Please Send Resume to 
Department T-4 
Technical & Supervisory Personnel 
AIRCRAFT GAS TURBINE DIVISION 


GENERAL ELECTRIC 


P.O. BOX 195 CINCINNATI 15, OHIO 
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BENDIX-WESTINGHOUSE AUTOMOTIVE AIR BRAKE COMPANY 
ELYRIA, OHIO 
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Peak braking performance, outstand- 

ing economy and long life depend- 

ability are no gamble when you 

install Bendix-Westinghouse Air 

Brakes on your trucks or buses—they 
are a certainty. A fact proved by thou- 
sands of the nation’s truck and bus oper- 
ators over billions of miles traveled 
under all kinds of operating conditions. 
But such an outstanding record of superi- 
ority, unmatched by any other brake in the 
field, didn’t just happen—it was planned 
that way. For example, the Bendix- 
Westinghouse Compressor, planned 
and designed on the same reciprocating 
piston principle as the engines in your 
vehicles, has demonstrated its remark- 
able durability time after time with 
rugged, reliable service throughout the 
entire life of the vehicle itself! Add the 
substantial savings on maintenance and 
parts replacement costs to this extra long 
life and you can see why these mighty 
brakes are first choice with truck and bus 
operators everywhere! Take advantage 
of it—when you specify Air Brakes don’t 
settle for a second choice — specify 
Bendix-Westinghouse, the world’s most 
tried and trusted air brakes! 


The Bendix-Westinghouse Compressor—heart of 

the air brake system—performance proven over 

more miles on more installations than any other 
compresser availablel 





ESL 


COMPONENT 
PARTS 


@ Seals 
@ Gaskets 
@ Washers 


Users of Acadia Synthetic Rubber 


component parts in hundreds of 


industries have found them unsurpassed, © Cups 
Channel 
No matter what function synthetic Geri 
O” Rings 
Sheet 
Tubing 
Roll Goods 
Cut Parts 
lathe Cut 
Woshers 


rubber must perform, depend on Acadia 
parts. They best meet exacting 


specifications and operating conditions 


such as moisture, oil, heat, wear and 

age resistance. Molded, extruded, die- 
cut to close limits—compounded to meet 
specific conditions. Acadia engineers 


will gladly cooperate. 


Sheet and Roll Felt Manufactured for Special 
Purposes and To Meet All S.A.E. and Military 


Spec ifications 


G acavia Sy ghee 


WESTERN FELT WORKS 
AVENUE «+ CHICAGO 23, 


DIVISION 


4035-4117 OGDEN HLLINOTS 


212 


Can Aluminum 


be Anodized? 


YES—SEE ALCOA. Alcoa’s finishing labora- 
tories are continually improving and develop- 
ing finishes for aluminum—painted, electro- 
plated, anodized plus chemical and mechanical 
treatments. For the latest information, simply 
write on your company letterhead to: 


ALUMINUM COMPANY OF AMERICA 
1980-E Gulf Building ¢ Pittsburgh 19, Pa. 


Refrigerator shelf, courtesy General Electric Co. 


ALUMINUM COMPANY 
OF AMERICA 


CONTROL ENGINEER 


TO WORK ON ANALYSIS AND DEVELOPMENT 
OF JET ENGINE HYDRAULIC POWER CONTROL 
SYSTEMS AND COMPONENTS 


DEVELOPMENT ENGINEER 


FOR AIRCRAFT FUEL PUMP AND FUEL 
COMPONENTS DEVELOPMENT 


Apply or write Personnel Department 


CHANDLER-EVANS DIVISION 


NILES-BEMENT-POND COMPANY 


WEST HARTFORD, CONNECTICUT 


LE 


on ee 


BC) 


...any size or shape up to 200 Ibs. 


} DIVISION 
i THE BINGHAM-HERBRAND CORPORATION, FREMONT, OHIO 
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Eliminate Ta Friction 


re 


— —— 





with “DETROIT’S” Exclusive 
Universal Joint Combinations 


A smoother car ride and longer drive train life 
are assured by “DETROIT’S” exclusive univer- 
sal joint combinations. This is accomplished 
because slip motion, angular motion and length 
changes are permitted with no spline friction. 
Thus the thrust load on transmission and axle 
bearings is reduced to an absolute minimum. 


DETROIT 
= UNIVERSAL JOINTS 


UNIVERSAL JOINTS ~ 
UNIVERSAL PRODUCTS COMPANY, Inc., Dearborn, Michigan 





DIRECT ELECTRIC DRIVE, SYNCHRONIZED, 
TWO SPEED OPERATION OF DUAL ARMS. 
TANDEM OR OPPOSED WIPING MOTION. 
AUTOMATIC BLADE PARKING. THERMAL 
CUTOUT PROTECTS WIPER MOTOR 
AGAINST OVERLOAD. 


TWIN ARCS OF SAFETY VISION FOR CARS, 
TRUCKS, TRACTORS. ARMS UP TO 12” 
LONG. BLADES UP TO 14”. 30 INCH /LBS. 
TORQUE PER BLADE. WIPING ANGLE UP 
TO 118°. FOR 6 OR 12 VOLT SYSTEMS. 


ee | 
Automotive and 
Aviation Megnetos 


214 


AMERICAN BOSCH 
DUAL ELECTRIC WINDSHIELD WIPER 


Independent of engine vacuum and regardless of speed, load, or 
acceleration on up grades, this powerful, direct electric drive Dual 
Wiper always functions at constant, synchronized speed. No stalling, 
no stuttering of the wiper blades to cloud good, safe vision of the 
road ahead, even in the roughest weather. 


Ask about Dual Model WWB—designed for swift, simplified 
installation under cowl on cars and trucks. Rugged, heavy-duty 
American Bosch construction guarantees years of trouble-free ser- 
vice. Already in wide use as original equipment, these Dual Electric 
Wipers are today’s positive answer to good vision in bad weather 
and they offer a keen, sales active feature for your vehicles. Ask for 
complete specifications. American Bosch Corporation, Springfield 
7, Mass. 

Also Available—the famous WW A Single Elec- 
tric Wiper for Truck, Bus and Marine service. 
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Ty FINGER-TIP Ty 


... with PESCO HYDRAULIC PUMPS 


Right now, many Americans are enjoying the thrill of hydrau- 
lic power steering for the first time. Complete and absolute 
control of the vehicle is obtained at all times . . . perfect 
safety, even on soft shoulders or in case of a blowout. Now, 
just the touch of a finger to the wheel, at any speed, and the 
vehicle responds surely and easily. 

Less driver fatigue and increased pay loads for truckers are 
just two of the many benefits of hydraulic power steering. 

Pesco engineers have worked hand in hand with automotive 
engineers in the development of a pump for this unit, which 
is One more in a long series of important developments in the 
field of pressurized power and controlled flow. 

Investigate the advantages of hydraulic power steering for 
the vehicles you manufacture. Perhaps Pesco’s experience can 
be helpful to you. Why not call us? 


/iama _ 


foe can \ New Pesco Hydraulic Power Steering unit for 


oO \ passenger cars consists of pump and reservoir. 


PRODUCTS DIVISION BORG-WARNER CORPORATION 


24700 NORTH MILES ROAD BEDFORD, OHIO 
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-x.Comsntanclee »«* 


HEAVY DUTY CUSHION SEAT 


WITH, FORE AND AFT-ADJUSTMEN’ 


alee 


FORE 
AND AFT 
ADJUSTMENT 
LEVER 


NUFACTURING COMPANY 


Famous in Seating MILWAUKEE 45, WIS. 


The California Institute of Technology ns 
JET PROPULSION LABORATORY ; - 
Pasadena, California 


” 


has several openings in the following engineering fields 
Engineering Analysis Preliminary Design 


~ 
Acrodynamics Structural Design a 
Aerodynamic Heating Propulsion System Development a 
Heat Transfer Test Engineers—Wind Tunnel > ‘s e 
Thermodynamics Experienced in supersonic ¢ 


Dynamics wind-tunnel tests desirable 
Structural Studies 


Statistical Studies ANOTHER wat 


Excellent opportunity exists to learn all phases related PRECISION i 
to missiles, rockets and wind tunnel test operations. Apply y| 
giving details pertaining to academic background and work % 


trperience to INSTRUMENT. . °. 
JET PROPULSION LABORATORY : 


4800 Oak Crove Drive Pasadena 2, California 


The WH & FT Precision Low Pressure Gauge 


The W&T Precision Low Pressure Gauge has proved to be 
the answer to the problem of measuring low pressure accurately 
by successful use in such fields as aircraft flight testing, auto 
motive research work, and engine and ventilation studies. Built 


with custom care from it beryllium copper capsule to its 
GET YOUR COPY OF THis Wew individually calibrated dial, the W&T Low Pressure Gauge is 
a precision instrument of the highest grade 


Miegmer Air Brake a) Here are some of its outstanding features 


Sensitive to 1 part in 500 


Available in ranges from 0-10” of water to 0- 400” 
CATALOG \— a) of water 
Measures differential pressure 
Unaffected by gravity or acceleration 
Equipped with expanded scale if desired 
The system with the Rotary Air Write now and tell us your low pressure measuring re- 
Compressor. The ive added quirements. We'll be glad to help — no obligation, of course 
Pp yY9g 
brake efficiency on all trucks, an 
al ° 
hry tractors, trailers and buses. 


Write for your copy of Catalog WALLACE r pets a Ny 


KU-201 today. PRODUCTS, INC. 


. Wagner Electric @rporation PE tea Ree Ey eR ee re 


keris 6378 PLYMOUTH AVE , ST LOUIS 14,MO0,U S.A 
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fe Address 


TS ENGINEERS 


Special opportunities for YOU in 


SAN DIEGO 


that sunshiny, smog-free city on the 


oor (CALIFORNIA 


Convair (Consolidated Vultee Aircraft Corporation) is 
now accepting applications for these following positions 
in its modern, progressive Engineering Department. 


Design Engineers Weight Engineers 


Design Draftsmen Aerodynamics 


Electrical Draftsmen Engineers 


Electronics Engineers Test Engineers 


Microwave Engineers Thermodynamics 


Servo Engineers Engineers 


Aircraft Loftsmen Aircraft Linesmen 


WORKING FACTS: You get two holidays a week at 
Convair — overtime accomplished in 5-day week. Attractive 
salary ranges. An “engineers” engineering department .. . with 
stimulating, competent associates ... and interesting, challeng- 
ing, essential, long-range projects of a wide variety including 
— commercial aircraft, military aircraft, missiles, engineering 
research and electronic development. Excellent patent royalty 
arrangements. Top-notch retirement pian — better than-average 
life and health insurance. Complete progress-salary review 
for each person twice yearly. Opportunity for continuing 
engineering education. 


LIVING FACTS: Son Diego, with its wonderful residen- 
tial areas, offers you and your family incomparable living. 
Ideal climate — cool, clean, dry. Mountains, desert, Mexico, 
Hollywood, Los Angeles, Pacific Ocean, beaches and bay — 
only hours or minutes away. It offers you a new way of Life.. 
pleasant, refreshing, happy. 


if you qualify, you will receive generous travel allowances. 
SEND COUPON for free booklets and complete information 


Mr. H. T. Brooks, Engineering Department 400 
Convair, 3302 Pacific Hiway, San Diego, California 
Please send me FREE booklets describing the Convair 


Opportunity for me and my Convair Application Form. 


My nome 


Occupation 


City State 


OWA 


TRACING CLOTH THAT DEFIES TIME 


@ The renown of Imperial as the finest 
in Tracing Cloth goes back well over 
half a century. Draftsmen all over the 
world prefer it for the uniformity of 
its high transparency and ink-taking 
surface and the superb quality of its 
cloth foundation. 

Imperial takes erasures readily, 
without damage. It gives sharp con- 
trasting prints of even the finest lines. 
Drawings made on Imperial over fifty 
years ago are still as good as ever, 
neither brittle nor opaque. 

If you like a duller surface, for 
clear, hard pencil lines, try Imperial 
Pencil Tracing Cloth. It is good for 
ink as well. 


MONE 


eval Te 


vo ee 
ae 4 


OLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 


OPPORTUNITIES 
FOR QUALIFIED 
TECHNICAL PERSONNEL 
in 
ENGINES 
FUELS 
LUBRICANTS 
AUTOMOTIVE ENGINEERING 
at 
SAN ANTONIO, TEXAS 


Outstanding advancement opportunities in this young, grow- 
ing research organization located in South Texas. Salary com 
mensurate with age, experience and training. Write Chair- 
man, Engine Research Laboratory. 


SOUTHWEST RESEARCH INSTITUTE 
SAN ANTONIO, TEXAS 


“™ HARDNESS TESTING 


Brinell—Shore—Scale 


Included in our improved Portable Sclero- 
scope Model D-1. This efficient single scale 
tester registers Brinell-Shore values without 
damage to the work. The old standby for 
thirty-five years. 


WRITE FOR CIRCULAR 


THE SHORE INSTRUMENT & 
MANUFACTURING CO., INC 


90-35 Van Wyck Expressway, Jamaica 35, W. Y. 
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no matter what type 
of sealing problem... 
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PEA: 
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Individually Engineered to seal each application. Regardless of your 
sealing problems, McCord's experience and engineering background will 


provide a gasket that will make and keep a tight joint. 


MCCORD CORPORATION - Detroit 11, Mich. — 


MUFFLERS © PIPES « RADIATORS . + CORES 
Ol SEALS ° GASKETS 
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PLASTER CASTING 






SAND CASTING 


ALCOA MAKES LIGHT METAL CASTINGS 
BY ALL FOUR PROCESSES 


When you discuss your casting job with an Alcoa sales 
engineer, you can be sure that he will recommend the 
process that best fits your needs. If your part should be 
die cast, two modern die casting plants and 30 years’ 
die casting experience back his recommendations. He 
can also suggest sand casting, for Alcoa has five sand 
foundries and 41 years’ experience in the casting busi- 
ness. Permanent mold castings? Four of our foundries 
make permanent mold'castings. One in Detroit special- 
izes in plaster casting. Obviously, Alcoa sales engi- 


neers have no axe to grind for any one process. 


The same applies to choice of light metals. Alcoa’s 


casting facilities are equipped to handle both aluminum 


and magnesium. Alcoa casting specialists are old hands 


at working with light metals. Alcoa engineers are com- 
pletely unbiased in their approach to any question you 


might put to them. For these reasons, Alcoa sales 


engineers are quick to point out the advantages of 


both aluminum and magnesium for your application. 
Your first step toward using these extensive facilities 
is to call your local Alcoa sales office—listed under 


“Aluminum” in the classified phone book. Or write: 


ALUMINUM COMPANY OF AmERICA |ALCOA 
1904-E Gulf Building + Pittsburgh 19, Pa. [Myc] x 
ALUMINUM 
\ <A, |O} A, / 
i AL 








s 








PERMANENT MOLD CASTING 


ALLOY CONTROL—Alcoa foundries are equipped with direct read- 
ing quantometers, like this. In less than a minute, these instruments pro- 


vide a complete spectrographic analysis of an alloy being cast. 


ASK ALCOA FIRST 
WHATEVER YOUR NEED IN ALUMINUM 


Your local Alcoa sales office is headquarters 
for “everything” in aluminum. Look for Alcoa 
under “‘Aluminum” in your classified 
phone book. 


DIE C STING 


RESEARCH TEST—In Alcoa's 70,000 rpm whirlpit, rotating parts can 
be tested to destruction. Provision is also made for brittle lacquer and 


strain gage investigation while the rotating part is under stress 


rv 
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ON COMMERCIAL CARRIERS 
FLEXLOC NUTS WON’T WORK LOOSE 


SoutHern COAch Lines, Inc., Chattanooga, Tenn., uses FLEXLOC 
Locknuts to combat vibration on the motor housings, 
differentials, drive shafts and shock springs of its bus fleets. 


»a., has 


PHILADELPHIA TRANSPORTATION Company, Philadelphia, I 
installed FLExLoc Self-Locking Nuts on the rear axle flanges 
of its buses. These locknuts eliminate sheared studs, reduce 


maintenance, save time and money. 


Write for descriptive literature and samples. Although the Govern- 
ment has taken almost all of our output, we'll be glad to send as 
many as you need to test on your equipment. STANDARD PRESSED 
STEEL Co., Jenkintown 55, Pennsylvania. 


LOCKNUT DIVISION 


JENKINTOWN PENNSYLVANIA 
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Morse#az Timing Chains 


Ss 


When you buy Morse Timing Chain 
Drives, you buy accurate, trouble-free 
performance, proved in over 54 
million Morse-designed, Morse-built 
timing chain drives. 


You buy the industry’s most ad 
vanced engineering services, with a 
broad background of close work with 
manufacturers in the solution of 
timing-drive design problems. 

In the manufacture of automotive 
timing chain drives, it almost goes 
without saying that Morse is the 
leader. M=TC; Morse means Timing 
Chains. 


MORSE CHAIN COMPANY 
Dept. 319 + 7601 Central Ave. + Detroit 10, Mich. 


meee eee ee ener er ees 


/ 


MECHANICAL 


POWER TRANSM/SS/ON 


ProoucTs 


Nee ee ee ee eee 


This reproduction of a copper engraving of the 1780's shows a gentle- This is one of a series of old prints of old machines (and ways of power 
man calling on his lady by raising seat of his elevator-carriage to her transmission) that will appear in future Morse advertisements, Write 
first-floor window. This was an early attempt to solve a material-han- for your free, enlarged copy, suitable for framing for your collection. 
dling need that would be better answered by today’s hydraulic lift truck. 
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Inside Back Cover 

Avon Tube Division Higbie Mfg 
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Barnes Co., Wallace (Div. Assoc 

Spring Corp) 152 
Barnes Co., Wallace Ltd. ‘Div 

Assoc. Spring Corp.) 152 
Barnes-Gibson-Raymond Div 


Last Years of Tomorrows 


Today's Diamond-T diesel truck tractor is designed to 
keep going years longer than usually is expected of a 
heavy-duty truck. So, the ROCKFORD CLUTCHES that 
are original equipment in it are built for long, trouble-free 


Let ROCKFORD clutch engineers work with 


service. 


ENGINEERING 
LoS a 
WORK 


LE 
Lao ead 


Lesa 
AVAILABLE 


your development department to design successful power 
transmission controls for your heavy-duty units. 


ROCKFORD CLUTCH DIVISION wervi. 


316 Catherine Street, Rocklord, lilinois 


2 PSS 2 
SUSE Sas 
SENT ON 
REQUEST 


ROCKFORD CLUTCHES 
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Bendix Aviation Corp 
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engineered 
with tomorrow’s 
needs in mind 


Modern statistical quality contro! procedures 
keep the uniformity and performance 
of Tung-Sol Lamps at the highest levels. 


nan 13,000,000 
American cars have been 
equipped with Tung-Sol 
Signa! Flashers 


so ~~’ 


TUNG-SOL’ 


AUTO LAMPS 
SIGNAL FLASHERS 


All-Glass Sealed Beam Lamps, 


Miniature Lamps, Signal Flashers, 
Picture Tubes, Radio, TV and 
Special Purpose Electron Tubes. 


TUNG-SOL ELECTRIC INC., Newark 4, N. J. 
Soles Offices: Atlanta +» Chicago + Culver City « Dallas « Denver + Detroit « Newark + Philadelphia J 
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1BM punch mag- 
net assembly, 
showing felt 
spacers 


IBM Card Punch, 
made by Inter- 
national Busi- 
ness Machines 
Corporation, 
New York 22, 


It is important to remember that felt often can do 


several things at the same time. Here is an example 
in which felt, American Felt, is used as a spacer, 
a source of lubricant, and a lubricant control. The 
machine is an IBM Card Punch, used to punch 
accounting cards rapidly, accurately, and cleanly 
The felt spacers are used in the punch magnet 
assembly, at the point where the operating arms 
pivot to actuate the punches. The spacers are impreg 
nated with oil, thus providing an ample and long 
lasting source of lubrication at the exact points where 


wear or corrosion might occur between the fast 
moving arms and the shaft. Another virtue of the 
felt is control; it eliminates the possibility of oil 
dropping down into the circuit breakers beneath the 
unit. Other IBM machines of various types likewise 
use American Felt. There are some 16 chief mechani 
cal functions for which American Felt is used, plus 
many subsidiary ones. It will pay you to investigate 
what American Felt can do for you in your plant 
or product. See the nearest Sales Office or write 


direct 


American felt 


Com 


TRADE 


GENERAL OFFICES: P. O. Box 5 


y 


RK 


GLENVILLE, CONN 


SALES OFFICES: New York, Boston, Chicago, Detroit, Cleveland, Rochester, Philadelphia, St, Louis, Atlonto, Dailos, 
Son Francisco, Los Angeles, Portland, Seattle, San Diego, Montreal. —PLANTS: Glenville, Conn.; Franklin, Mass.; 
Newburgh, N. Y.; Detroit, Mich.; Westerly, R. | —ENGINEERING AND RESEARCH LABORATORIES: Glenville, Conn. 
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Muscle for America’s favorite WORK HORSE 


Diamonds” are providing depend- 


\ great development of all-round 
usefulness to American industry 
is the fork lift-truck. Today, these 
swift, ethcient machines are pac 
ing the How of materials in almost 
every American industry 

In thousands of fork lift-trucks 
you'll find transmission and 


differential assemblies made by 
\uromotive Gear Works, Ine. 


Few gears of any type are exposed 
to suc h constant, he avy duty use 
[his is particularly true now with 
increased three-shift production; 
with trucks working on every kind 
of flooring and terrain, rough or 
smooth, indoors or outdoors; and 
often handling loads greater than 
recommended capacities. Evenun 


der these circumstances ‘Double 


able. trouble-free’‘ muscle” for hosts 
of these hustling work horses 

The fact that‘ Double Diamond” 
Gears are preferred by leading fork 
lift-truck manufacturers may sug 
gest the advisability of calling ina 
“Double Diamond’ engineer when 
you next need gears of the many 


types we manutacture. 


SPLINED STEM PINION i 


Se 


HYPOID BEVEL SPIRAL BEVEL LYWHEEL G ZEROL™ BEVEL STRAIGHT BEVEL STRAIGHT SPUR HELICAL SPUR SPLINE SHAFT 





The one appeal 
that appeals to everyone! 


7 some car buyers, horsepower may be 
the big thing. With others, it’s automatic 
features that count. Still others may put 
smart styling first 


But there’s one thing every customer wants 
in a car. That’s value. Especially value where 
it means the most—in the “vital zone” 


the moving parts. 


To give car buyers the “‘vital zone’’ value 
they look for, you may find this formula 
helpful when appraising component parts: 


Shiai quality + service + public acceptance 
price 

It shows that price is only one factor in 
value, and must be weighed in relation to the 
factors above the line. Timken” bearings give 
you far more above the line than any other 
tapered roller bearings. Higher quality, better 
service, and more public acceptance. And in 
ternis of value features, Timken bearing prices 
are lower today than ever. The Timken Roller 


Bearing Company, Canton 6, Ohio. 
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How TIMKEN" bearings give you value where it counts most... in the “vital zone’: 


ONLY TIMKEN BEARINGS 
GIVE YOU 
ALL THESE VALUE FEATURES 


QUALITY 

. Design leadershiy 

». Steel made in our own mill 
Precision manufacture 
Rigid quality control 


More than 50 years’ experience 


3 SERVICE 

HELPING HAND. To help manufacturers wit PINION - PROVED. Timken bearings are used or Unequalled engineering service 
caring installation and adjustment practice the pinion—toughest bearing application in aca 

engineers of the Timken Company visit auto ‘ two makes of cars. And they're alac 7. Unequalled research and devel 
mobile plants regularly. It's one example of the \ op value in other | ‘ where value opment fac ilities for your use 
nany extra services that are yours with Timken counts most wheels, transmissions s 
2 ine — Sala Installation service in the field 

Widest range of sizes 


Most dependable source of supply 


PUBLIC ACCEPTANCE 
o,?7 T i ; 
IMKE A . First choice throughout industry 
| S 2. Best-known name in bearings 
amis : 3. Widespread advertising 
TAPERED ROLLER BEARINGS ee ee 


! 


- 


NOT JUST A BALL (>) NOT JUST A ROLLER C— THE TIMKEN TAPERED ROLLER > BEARING TAKES RADIAL @ 


’ 


VL 
AND THRUST —-@)= LOADS OR ANY COMBINATION O- 
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